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MATHEMATICS.—A fallacy regarding integers.' 


In various places [/-7], including this 
JOURNAL, one finds statements, intended for 
those who do not pretend to be expert mathe- 
maticians, to the effect that in a full sequence 
of integers the number of the even integers 
(2, 4, 6, 8,...) is as great as that of all 
integers (1, 2, 3, 4, 5,...), odd as well as 
even. Tous nonmathematicians that state- 
ment is manifestly absurd if it refers to the 
sequence of integers with which we are 
acquainted. With reference to that se- 
quence, and there is nothing to indicate 
that reference is made to any other, it is 
certainly false. In none of those citations is 
there any suggestion that the statement does 
not mean what a nonmathematician should 
be expected to think that it means; and there 
is no indication that it involves any postu- 
late with which we are not acquainted. 
Furthermore, none of them presents satis- 
factory evidence of its truth. 

Consequently, I have tried to find out 
what it is all about, examining various 
sources in addition to those cited and con- 
ferring and corresponding with several, 
mathematicians and others, mainly for the 
purpose of eliciting information. To all 
who have assisted me, I am most grateful. 

In order that all may know of what I 
write, it seems well to recall the actual struc- 
ture of our sequence of integers, to make 
certain remarks concerning it, and to define 
what we mean when we say that the ratio of 
the number of the b’s to the number of the 
a’s and b’s taken together is equal to r. 

Our sequence of integers is the sequence of 
ideas used in counting, say in counting sheep 
going in a certain direction through a gap 
in a fence. The ideas involved run thus: a 
sheep, another sheep, another, another, 
another, and so on, potentially without end. 
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They may be symbolized thus: 1 sheep, 2 
sheep, 3 sheep, and so on. Since one may 
count anything in the same manner, one 
obtains the symbols of the bare integers: 1, 2, 
3,4,...,n —1,n,n + 1,... These bare 
integers, however, are always understood to 
refer to some definite, though unspecified, 
unit (e.g., a sheep) which remains unchanged 
througheout the sequence. Furthermore, 
each symbol may conveniently be, and is, 
used to denote the number of those units 
that have been counted from the beginning 
up to and including itself, each symbol stand- 
ing for the idea of a multitude of permanent, 
noninteracting, and well-defined units, either 
actual or in one’s mind. 

This sequence of integers is a mental con- 
struct existing in its own right. It is strictly 
autonomous. It may be completely defined 
as follows: It has a first term, which is the 
idea of a particular, definite unit-of-count 
(u-); this term is followed by an unbroken 
sequence of other terms, each term corre- 
sponding to the idea of a multitude that is a 
single u, greater than that corresponding to 
the preceding term; there is no final term. 
The sequence is truly endless. Neverthe- 
less, no term in it, no matter how far along 
the sequence one may go, bas any valid right 
to any property that is not conferred by the 
definition—in every case, adding a single u, 
to the multitude converts it to the multitude 
that corresponds to the next higher term of 
the sequence; and conversely. Every one of 
the multitudes is built up unit by unit and 
may be similarly torn down. If one desires 
to describe the early terms (1, 2, 3, 4, . . .) of 
the sequence by the adjective “finite,” then 
that same adjective is an equally valid de- 
scription of each and every term of the 
sequence. That the mere multiplicity itself 
confers no special property upon the multi- 
tude is at once evident from the fact that a 
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given quantity of a homogeneous substance 
that may be subdivided indefinitely may, by 
a suitable choice of the unit of measure, be 
expressed as a multitude (of those units) of 
any multiplicity that may be desired; and 
that may be done by a.mere mental choice 
of units, without any change in the actual 
division of the quantity. Certainly, no 
actual change in any property is involved in 
such a purely arbitrary change in the multi- 
plicity. Hence, any change that may occur 
as a result of an addition of units to a multi- 
tude depends upon the properties of the sub- 
stance of the quantity concerned and not 
upon the mere multiplicity itself. The 
properties pertaining to the integers them- 
selves undergo no progressive change of any 
kind as one passes along the sequence of 
integers, and no peculiar sudden change at 
any point far along in the sequence. 

By definition, the alternate terms (1, 3, 5, 
7,...) in the sequence, beginning with the 
first, are called “odd integers”; the inter- 
meshing alternate terms (2, 4, 6, 8,...), 
beginning with the second, are called ‘‘even 
integers.” 

There are actually as many distinct se- 
quences of integers as there are kinds of 
things, and of groups of things, and of parts 
of things, that one may imagine that he 
wishes to count or to assemble into multi- 
tudes of various multiplicities. The number 
of such distinct sequences is limited solely by 
one’s power of imagination; but each of them 
is built according to the same plan—that 
fixed by the definition already given—and is 
potentially endless. 

No two of those sequences are in any way 
related, except it be through an interrelation 
between their respective units-of-count; and 
it is obvious that there are many ways in 
which two such units may be interrelated. 
Thus arise systems of sequences, the number 
of sequences contained in a system depend- 
ing upon the particular nature of the inter- 
relation of the units. 

An important type of system of sequences, 
and the only one that need now be con- 
sidered, is that in which all the sequences 
refer to the same substance, but differ among 
themselves in the magnitude of the unit-of- 
count. If the substance is such that it can 
be thought of as capable of being subdivided 
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without limit, then the system contains 
potentially a limitless number of sequences. 
There is such a distinct limitless system for 
each and every substance that can be so 
divided. Obviously, all systems that are of 
exactly the same type can be represented by 
a single “‘absolute” system, in the same sense 
that sequences of integers may be repre- 
sented by an “absolute” sequence. 

The seven central sequences of one such 
system are shown in Table 1. That system 
consists of sequences for which the several 
units-of-count are the integral multiples and 
submultiples of a basic unit u. The se- 
quence (S) for that basic unit is regarded as 
the central sequence of the system. Sym- 
bols lying in the same vertical column of the 
table correspond to equal quantities of the 
substance. Stars serve to mark theabsence 
of terms in the sequence concerned. 

Obviously, the quantity (Q) of the sub- 
stance corresponding to N units, each of 
quantity g, is given by the equation Q = Ng, 
it being assumed that Q and q are each ex- 
pressed in terms of the same unit of measure. 
Consequently, the number of terms in the | 
sequence corresponding to Q is N = Q/q; and 
that is true however great Q may be. The 
N so defined is the actual number of terms in 
that sequence. 

If Q increases without limit, so does N, 
since q is constant throughout any one 
sequence. On the other hand, if Q remains 
constant and q is progressively decreased by 
passing from sequence to sequence, then NV 
increases indefinitely as q decreases indefi- 
nitely. 

Since JN is twice as great when the unit-of- 
count is u/2 as it is when the unit is wu (see 
sequences A” and § of Table 1), and since the 
number of even integers in a full sequence is 
half as great as the number of both odd and 
even integers, it is obvious that the number 
of even integers in the long sequence A”’ is the 
same as the number of all integers (odd as 
well as even) contained in the short sequence 
S, the quantity of the substance being the 
same ineach. That is true, no matter how 
great may be the quantity Q. Evidently, 
the significance of a given integer-symbol 
depends upon the particular sequence to 
which it belongs. In the seven sequences 
shown in the table, the quantity represented 
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TABLE 1.—Seven Centrat Sequences or a System 
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by a given symbol varies over a range of 1 to 
16. That the significance of an integer- 
symbol depends upon the unit to which it 
refers is merely what one learned in primary 
school when he was introduced to denomi- 
nate numbers. So long as the unit-of-count 
remains unchanged, it need not be men- 
tioned, but any change in that unit changes 
the significance of the integer-symbols, and 
that change cannot be ignored without intro- 
ducing an error into one’s manipulation of 
the symbols. 

What does one mean when he says that 
the ratio of the number of b’s to the number 
of a’s and b’s taken together is r? 

By that statement, the nonmathematician 
means as follows: 

(1) The a’s and the b’s are each to be 
chosen from a fully specified multitude, 
which may, but need not, consist of two or 
more submultitudes. 

(2) Every a and every b in that multitude 
is to be counted, and counted but once. 

(3) Noa and no b is to be taken from any 
other multitude. 

(4) The ratio of the number, as so deter- 
mined, of the b’s to that of the a’s and b’s 
combined is r. 

This completes the definition of r when 
the multitude is one having a determinate 
number of elements. 

If, however, the multitude is not deter- 
minate, but is composed of an unending 
sequence of elements, then it is necessary to 
specify the manner in which the preceding 
definition is to be extended so as to cover the 
sequence as a whole. 

For present purposes, only a single type of 
such multitudes need be considered; viz., 
that in which the a’s and b’s are terms in a 
regular sequence proceeding according to a 
fixed and known law, serving to relate the 
several neighboring a’s and b’s to one another 











in a definite manner, the same throughout 
the entire sequence. 

In such a case, we nonmathematicians 
proceed as follows: The early terms of the 
sequence, extending from its beginning to 
and including some particular term n, is a 
determinate multitude. For that multitude 
we determine r in the manner just described. 
Then we study the way in which r varies 
with n, such variation being unambiguously 
fixed by the known law connecting the terms. 
If r be found to be independent of the partic- 
ular value of n that has been chosen, then we 
say that the value of r found in this manner 
is the value for the sequence as a whole. If 
however, as 7 is increased by steps from n to 
(n + 1) to (n + 2) to (n + 3), ete., it be 
found that r oscillates from r to (r-e’) to r to 
(r-e”) to r, etc., oscillating always between r 
and a value (r-e) in which e is a positive 
number that never exceeds unity and that 
steadily decreases as n increases, the de- 
crease being of such a kind that it is possible 
to determine a number v such that e shall be 
smaller than any predetermined small num- 
ber for every value of n that is greater than 
v, then we say that r is the value of the ratio 
for the sequence as a whole, 

From the very definition of the sequence of 
integers, it is obvious that for every even 
value of n the ratio of the number of even 
integers to the number of all integers (odd as 
well as even) is exactly one-half; and for 
every odd value of n that ratio is 
(1 — 1/n)/2. That is, the ratio oscillates 
between 1/2 and (1 — 1/n)/2. Here, 1/2n 
corresponds to e, and fulfills the specified 
condition, decreasing indefinitely as n is in- 
creased. Hence, we nonmathematicians say 
that in a full sequence of integers the ratio of 
the number of even integers to that of all 
integers (odd as well as even) is one-half. 

It may be well to remark that this pro- 














cedure is not in the least related to the thor- 
oughly illegitimate one of attempting to 
extrapolate from numerous special instances 
that are not so related as to justify the extra- 
polation. In the present case, the several 
particular instances are definitely related to 
one another by the definition of the sequence. 
That relation applies throughout the se- 
quence, and leads to a definite conclusion.? 

Such is the way we nonmathematicians 
attack the problem, and such is our con- 
clusion. The procedure seems to be thor- 
oughly sound. We can not, and will not, 
renounce that conclusion on the mere ipse 
dixit of anyone. 

Turn now to a consideration of what has 
been offered us in justification of the state- 
ment to which exception was taken at the 
beginning of this article; viz., that in a full 
sequence of integers the number of even 
integers is just as great as is the number of 
all the integers (odd as well as even). 

In each of the seven citations, the ‘‘proof”’ 
of the contested statement is based upon the 
pairing of the symbols in the manner shown 
in (1), the terms in (B), the sequence of 


(A) 
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symbols for the even integers, being paired, 
one by one, with the successive terms of (A), 
the sequence of symbols for all the integers, 
odd as wellaseven. The mere possibility of 
setting up such pairing for a few terms seems 
to be regarded as proof that it is valid for the 
sequence as a whole. 

Obviously, it isnot. No one will question 
the fact that, in virtue of the potential end- 
lessness of the sequence of integers, one can, 
by going sufficiently beyond any specified 
term n of that sequence, find as many even 
integers as he may desire, and in particular 
the n of them that are required for the pair- 
ing shown in (1). But that is not the whole 
story. The pairing shown in (1) represents 
a small number of particular cases: (1/2), 


? A simple mechanical analogue of the sequence 
of integers is a two-bladed electric fan, one blade 
beingred and the other blue. Asthefanspins, the 
succession of the colors passing a fixed point on 
the circumference of the circle traced by the tips 
of the blades is.exactly that of the succession of 
odd and even integers as one passes along a 
sequence of integers. 
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(1, 2)/(2, 4), (1, 2, 3)/(2, 4, 6), ete. In 
order that one may be justified in extrapolat- 
ing from them to the sequence as-a whole, 
those several particular cases must have each 
been taken from a “fair sample” of the por- 
tion of the sequence to which it refers, and 
every item in such sample must have been 
used in the proper manner in setting up its 
particular case. That requirement has not 
been met. ‘ 

A fair sample being such a sample that its 
drawing from the sequence leaves the re- 
mainder of the sequence totally unaltered, it 
is obvious that the terms forming the fair 
samples from which the three particular 
cases just mentioned were constructed are 
these: 1, 2; 1, 2, 3, 4; 1, 2, 3, 4, 5, 6. For 
these samples, the ratios of the all to the 
evens are, respectively, (1, 2)/2; (1, 2, 3, 4)/ 
(2, 4); (1, 2, 3, 4, 5, 6)/(2, 4, 6). In each 
case, the number of all is twice as great as the 
number of the evens. And that remains true 
however far one goes along the sequence. 
Hence the evens are only half as numerous as 
all. Any attempted justification of the con- 
tested statement from the pairing shown in 
(1) rests upon the thoroughly invalid pro- 
cedure of attempting to extrapolate from 
unsuitable particulars. 

And one may ask: Why not pair the terms 
in the obviously valid manner shown in (2), 
pairing each term of (B) with its identical 


123456...(2n —1) 2n(2n1)... (A) (2) 
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term in (A)? Every term of (B) is then 
paired with a term of (A), but there are no 
remaining even integers to pair with any of 
the odd integers in (A). There neither is 
nor can be any reciprocal one-to-one corre- 
spondence set up between the terms of (A) 
and those of (B). Obviously, a mere shifting 
of the (B) terms to the left, so as to place the 
“2” under the “‘1”’ and to close the gaps, does 
not in the least either change the number of 
the terms or establish the possibility of such 
correspondence. The type of pairing shown 
in (2) is completely ignored in all seven of 
the citations. 

Furthermore, a mere inspection of (1) 
shows that in the first 2n terms of the full 
sequence of integers there are only n even 
terms, no matter how great n may be. This 
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also is not considered in any of the citations. 
But in conference, this objection has led to 
the remark that the objection holds good 
only so long as n is finite; for the endless— 
the infinite—sequence it fails, since half of 
infinity is infinity. That is not a satis- 
factory answer, for two reasons. First, 
every term in the endless sequence is as truly 
finite as are the early terms, as previously 
remarked. Consequently, “infinity’’ finds 
no proper place in any discussion of the 
problem, other than as a short word for the 
vague expression “exceedingly great.” 
Second, early in one’s study of differential 
calculus he is introduced to “indeterminate 
quantities” and is taught how to evaluate 
them. He then learned that if n is infinite 
2n/n is equal to 2; although numerator and 
denominator are each infinite. 

Others have countered with the statement 
that the mathematicians concerned have 
denied that a part of an infinite quantity is 
less than the whole. A positive statement 
seeming preferable to a negative one, I 
should say that they have assumed that a 
part of an infinite quantity is as great as the 
whole. No objection can be raised against 
one making that, or any other, assumption 
for the purpose of seeing to what it may lead, 
provided that he recognizes that it is an 
assumption undergoing test. But it is in- 
valid to accept such an assumption as a basis 
for reasoning if it is found to be in contra- 
diction with what is known in the field con- 
cerned, such contradiction not residing in a 
previously unrecognized limitation of the 
validity of one or of both of the conflicting 
conclusions. In the present case, as already 
shown, “‘infinity’—meaning anything more 
definite than “a very great number’’—has 
no place in the discussion. Irrespective of 
that, the conclusion (said to have been drawn 
from the assumption) that the even integers 
of a sequence are just as numerous as all 
integers (odd as well as even), is in direct 
conflict with that demanded by the definition 
of the sequence—that the evens are only half 
as numerous asall. Such conflict shows that 
in this connection the assumption is not 
valid. Conclusions drawn from it in this 
field rest upon an unsupported assumption. 

The confusion is increased by the fact that 
some appeal from the contested statement 
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through (1) to justify the assumption just 
discussed; whereas others, as just stated, 
appeal from the assumption through (1) to 


justify the contested statement. Surely it 
is improper to argue in both directions. 

Further confusion is caused by the occur- 
rence, here and there, of statements implying 
that in (1) only symbols are involved; 
whereas one finds it stated that the sequence 
(B) of (1) is obtained by multiplying the 
several terms of (A) by two. Now, the 
multiplication of a mere symbol by two does 
not result in another symbol, but solely in 
two symbols of the same kind. It is only of 
the multitude for which the symbol stands 
that one can validly interpret multiplication 
by two as resulting in a multitude of twice 
the multiplicity of the original, and therefore 
representable by a different symbol. Those 
attempting to work with mere symbols are 
attempting to deal with multiplicity di- 
vorced from multitude; from which, how- 
ever, multiplicity derives its sole meaning. 
They are trying to work with a seriously 
mutilated idea. 

Notwithstanding the preceding criticisms, 
there is a sense in which (1) is valid for the 
entire sequence (A). But it is not the sense 
in which it is understood by the upholders of 
the contested statement. By reference to 
sequences 8 and A” of Table 1, it will be seen 
that (1) is entirely valid if the terms of (B) 
are the even terms, not from sequence (A), .« 
but from the sequence for which the unit-of- 
count is half as great as is that for sequence 
(A). In fact since one may count not only 
by 1’s but also by 2’s or by 3’s or by groups 
of any other size, one can construct such a 
sequence that its “1” may be equivalent to, 
and so may be paired with, any desired term 
of a standard sequence; and the same is true 
of its “2” or its “3” or any other of its 
integer-symbols. To speak of pairing the 
even integers with all the integers (both odd 
and even) is thoroughly ambiguous unless 
the relation between the two sets of integers 
—those in (A) and those in (B)—is definitely 
specified. Such specification is not ex- 
plicitly given in any of the citations, but the 
implication is that the two sets are from the 
same sequence. Hence, in this article I have 
plainly inserted that implied specification. 
The truly surprising situation revealed by 








this study—the failure of each justification 
that has been offered, and the complete 
ignoring of obvious evidence of the falsity of 
the contested statement—demands an ex- 
planation. That must be sought in the 
history of the development of the dogmas 
that are today accepted by those who uphold 
the contested statement. However, circum- 
stantial evidence that points to a plausible 
explanation is readily available. 

B. Bolzano (1781-1848), called by the late 
Cassius J. Keyser, of Columbia University, 
a “mathematician, philosopher, and theo- 
logian,” published a volume on the paradoxes 
of the infinite (Paradoxien des Unendlichen), 
which Keyser described as ‘‘a pioneer work 
in the mathematical doctrine of infinity”’ 
[2, p. 158]. The appearance of such a book 
indicates that “paradoxes’’ relating to infinity 
were of current interest, and that the word 
“infinite” or “infinity’’ was accepted as indi- 
cating some vague, ill-defined notion that 
was compatible with conclusions that vio- 
lated our ordinary experiences. It is diffi- 
cult to escape the conclusion that that notion 
was of metaphysical origin, and that the 
word was steeped in metaphysical mysticism. 
That word, taken over in the development 
of the mathematical doctrine of infinity, in- 
evitably carried with it not a little of its 
mysticism, thereby conditioning mathema- 
ticians to a ready acceptance of conclusions 
. that would otherwise have been subjected to 
the closest scrutiny. 

In that volume Bolzano gives a proof, 
accepted by Keyser at least as late as 1922, 
that the infinite number of points composing 
a line-segment may be put in a one-to-one 
correspondence (i.e., may be paired) with a 
half of themselves. As given by Keyser, the 
proof is essentially as follows: Let the seg- 
ment extend from 0 to 1; let x denote the 
distance from the point at 0 to another point 
on the segment; let y denote the distance 
from 0 to the point with which the point at x 
is to be paired; and let y = $2 be the law of 
pairing. Then, by construction, the point 
at 0 is paired with itself; that at 1 is paired 
with the point at 3; and the points between 0 
and 1, with those between 0 and 4. Hence 
the points between 0 and 1 have been placed 
in a mutual one-to-one correspondence 


with a half of themselves. 
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Evidently nothing of the kind is possible 
for any finite multitude, for any multitude 
with which we have any firsthand informa- 
tion. Its possibility in this case is to be 
attributed to the multitude’s being infinite. 
Just how that can be so, no one knows; it 
arises in some unexplained way from the (un- 
mentioned) mysticism that is attached to the 
words “infinity” and “infinite.” 

If such a relation is a characteristic of the 
notion covered by those words, then it must 
be valid for the sequence of integers, since 
that is endless, “infinite.” All that remains 
is to conjure up some device that will reveal 
it. One short step, and one has the con- 
tested statement. 

However, doubts arise when one considers 
critically the proof (?) just given. Leaving 
aside every question of the construction of a 
line from points—of the creation of extension 
from non-extension—, it is evident that one 
point can be distinguished from another only 
by being separated from it by an element of 
length. And it is equally evident that it is 
utter nonsense to speak of putting into a one- 
to-one correspondence points that are not 
individually distinguishable. The assumed 
law of pairing demands that the first x-point 
beyond that at 0 shall be paired with the 
point midway between those points—at a 
place where there is no x-point—; the second 
z-point beyond 0, with the first z-point (it 
being assumed’ that the 2-points are equi- 
distant, each from the next); the third, mid- 
way between the first and the second—where 
there is no x-point—; and so on. The 
z-points have been paired with an equal 
number of points, some of which are x-points 
and others of which are not. The x-points 
have not been put in a one-to-one corre- 
spondence with a half of themselves. The 
situation becomes clearer if the law of pairing 
is put in the differential form: dy = 4$dz. 
Each element dx of the segment has been 
paired with another only half as long. The 
same’ number of elements is in each group. 
There is nothing paradoxical involved. 

Does some one object that this criticism is 
irrelevant, since it refers to a finite number 
of elements? If so, he should recall that 


3 So assumed merely for simplicity. Any other 
distribution would result in a pairing of still more 
z-points with places where there are no z-points. 
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although the number of elements making up 
a line-segment may be as great as one pleases 
(and in that sense the number is infinite), the 
actual number in any specific case is always a 
determinate one, and therefore finite—it is 
always equal to L/dl, where L is the length 
of the segment, and dl is the common length 
of the several elements into which the seg- 
ment is supposed to be divided. Otherwise 
than as an indication of the acceptance of the 
doctrine of the unlimited divisibility of ex- 
tension, the words “‘infinity” and ‘‘infinite”’ 
have no proper place in the discussion. 

Since the sequence of integers, regarded as 
beginning with 0, may be exactly represented 
geometrically as equidistant points lying 
along a line, the same remarks apply to it. 

The misconception of the problem and of 
its solution seems probably to have arisen 
from mysticism and a failure to recognize the 
distinction between two quite different char- 
acteristics of a multitude; viz., magnitude 
and multiplicity—a failure that seems to 
have persisted to today. 

A multitude is a single complex idea, and 
should be considered as a whole. In order 
to specify it exactly, one must specify its 
nature (e.g., linear extension), its magnitude 
(e.g., the length of the line-segment), its 
multiplicity (e.g., the number of elements 
contained in it), and it should be made plain 
whether the magnitude of any element is 
affected by its mere association with the 
other elements, and if so, in what manner. 
Assume that the magnitude of an element is 
unaffected by the presence of other elements, 
and that all elements are of the same magni- 
tude m (e.g., dl). Write M for the magni- 
tude of the multitude (e.g., L, the length of 
the line-segment), and N for the multi- 
plicity, the number of the elements. Then, 
M = NmorL = Ndi, provided that the unit 
of measure of magnitude is the same for each 
term of either equation. Whence, }L = 
4(Ndl) = (3N)dl = N($dl). If the half- 
magnitude is made up of $N elements, each 
of length dl, then the N elements of the whole 
multitude cannot be placed in a one-to-one 
correspondence with the $N elements of the 
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half-magnitude. But if the half-magnitude 
is made up of N elements, each of length 
$dl, such correspondence is possible. This 
is illustrated by sequences (3), (4), and (5). 
The terms of sequences (3) and (4) are each 
composed of two equal parts. Evidently, 
(4) and (5) are each equal to half of (3), but 
(3) cannot be put in a one-to-one corre- 
spondence with (4), although it can with (5). 

Bolzano and Keyser each thought that he 
was dealing with the case represented by (4), 
whereas the proof had to do with the equiv- 
alent of (5). Had they not been mentally 
overwhelmed by the mysticism attaching to 
the words ‘“‘infinity’’ and “infinite,” they 
would surely have examined the proof (?) 
critically, and I doubt not that each would 
have discovered the error in his understand- 
ing of it. 

It seems probable that the contested state- 
ment arose in some such way, and that its 
persistence is to be attributed to two main 
facts: (1) The perennial attraction of mys- 
ticism, and (2) a failure to appreciate the 
great wealth of sequences of integers and the 
vast systems of related sequences. 

That the first has persisted even to today 
is shown by the importance that is attached 
by many to paradoxes and to the construc- 
tion of them. This is especially surprising 
when one recalls that the generally recog- 
nized object of science has always been to 
bring order into our experiences, to eliminate 
confusion. 

The failure noted under (2) perhaps arose 
from intemperate abstraction—from such 
abstraction as seriously mutilated the fun- 
damental idea underlying the integers. 
When and by what process it arose must be 
left to historians to decide. 

Three more remarks are perhaps in order: 

(a) Nothing that I have said is to be con- 
sidered as a condemnation of metaphysical 
speculation or of the mysticism that neces- 
sarily attends it, but the introduction of such 
mysticism into what is supposed to be a dis- 
cussion of a problem in an exact science is, to 
say the least, anomalous. It is contrary to 
the basic purpose of science. 


[(A, A); (A, Ad, (A, A)s . . . (A, Ada (A, Adngr . «© (A, Adana (A, Adan] (3) 
[(A, A), (A, Ade (A, A)s .. . (A, A), ] (4) 
[ Ai Ae Bas sete. ei tly Any Aen- Aon] (5) 














(b) One seeking the origin and justifica- 
tion of the contested statement encounters 
references to Cantor and his “transfinite 
numbers.” I have yet to see what those 
numbers, entirely external to our sequence of 
integers, have to do with the distribution of 
integers in that sequence. But the occur- 
rence of such references raises a question as 
to whether Cantor appreciated the wealth of 
such sequences and the existence of systems 
of related sequences. If he did not, that 
failure may have affected the validity of 
certain of the conclusions drawn by him and 
his disciples. 

(c) Since one can have no immediate 
knowledge of the properties of an endless 
sequence as a whole, all knowledge of such 
properties must be derived in one or another 
of three distinct ways. It may be derived 
(1) by a logical extrapolation from one’s 
knowledge of limited sequences, or (2) from 
certain gratuitous assumptions regarding 
endless sequences, or (3) from direct revela- 
tion received by some one. The last is of no 
evidential value to another. To others, it is 
indistinguishable from (2) and must be justi- 
fied in the same way as that. Such justifi- 
cation must rest upon the congruence of the 
logical consequences of the assumption with 
what one knows of corresponding limited 
sequences. If instead of congruence there 
is direct conflict, then the assumption, or 
supposed revelation, must be regarded as 
invalid. Otherwise, one must renounce the 
long-accepted object of all science—the 
attempt to order our experiences in a logical 
manner. In the present case, a definite con- 
clusion can be reached in the first way, and 
is, of course, congruent with our experience. 
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If the contested statement is not merely the 
result of faulty reasoning, it necessarily in- 
volves either (2) or (3); and being in conflict 
with our experience, one must conclude that 
such underlying assumption is invalid in this 
connection. 

There is, however, another approach: that 
relating the properties of such sequences to 
the nature and condition of whatever it is 
that is being counted and assembled. The 
study of properties resulting from the nature 
and condition of what is being counted, and 
changing with them, does not fall in the 
province of mathematics, but in that of other 
sciences, of philosophy, or of metaphysical 
speculations. 

To conclude: the contested statement is 
indubitably false if it means what it seems to 
imply and what a nonmathematician should 
be expected to think that it means. If it 
means something else, then those writing for 
nonmathematicians are under obligation to 
state plainly what they do mean by it. 
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ENTOMOLOGY .— Distributional and synonymic notes on psocids common to Europe 
and North America, with remarks on the distribution of Holarctic insects (Corro- 


dentia). 
antine. 


Psocids comprise a fascinating group of 
small insects found in ali the principal re- 
gions of the world, but, with the exception of 
a few cosmopolitan species that are associ- 
ated with man and are commonly called 
booklice, they are not well known even to 
most entomologists. The notes gathered in 


1 Received September 28, 1948. 
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this paper are designed to contribute to the 
much-needed comparative study of the 
Nearctic and Palearctic psocid faunas. Here 
I have sought to explain which species occur 
in both faunas and whether they live under 
natural conditions or primarily in association 
with man. I have clarified their taxonomic 
status where possible. The accompanying 
notes on the Holarctic distribution exhibited 
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in certain other insect orders, and on the 
methods of dispersal presumably responsible 
for the Holarctic character of many species, 
are intended to show how psocids compare 
with other insects with respect to distribu- 
tion.2 The distributional and synonymic 
notes are grouped mainly at the end of the 
paper so as not to inconvenience readers pri- 
marily interested in the broader problems of 
distribution. 

At present 18 species of psocids are known 
to occur both in Europe and in America 
north of Mexico. This constitutes approxi- 
mately 14 percent of the described Nearctic 
psocid fauna, though slightly less than half 
of the 18 species are believed to have a nat- 
ural Holarctic distribution. Other species will 
probably prove to be Holarctic, though the 
discovery of undescribed Nearctic species 
may prevent the above percentage from 
changing materially. 

Species common to Europe and North Amer- 
ica.—Psocids now recorded from Europe 
and North America include 9 cosmopolitan 
species largely associated with man—Psyl- 
lipsocus ramburti Selys, Dorypteryx pallida 
Aaron. Liposcelis divinatorius (Miller), Trro- 
gium pulsatorium (Linnaeus), Lepinotus in- 
quilinus Heyden, L. reticulatus Enderlein, 
L. patruelis Pearman, and Myopsocnema an- 
nulata (Hagen). 

There are 8 so-called wild species in both 
regions, living mainly outside of human 
habitations—Graphopsocus cruciatus (Lin- 
naeus), Psocus bifasciatus Latreille, Philotar- 
sus flaviceps (Stephens), Mesopsocus uni- 
punctatus (Miiller), M. laticeps (Kolbe), 
Pteroxanium kelloggi (Ribaga), Cerobasis 
guestfalica (Kolbe), and Liposcelis bicolor 
(Banks). 

One cosmopolitan species is abundant in 
both natural and domestic situations, Lache- 
silla pedicularia (Linnaeus). 

A study of the Arctic fauna often reveals 
species that occur in both Europe and Amer- 
ica. Arctic psocids have been poorly col- 
lected, particularly in North America, but 


? Dr. Kathryn M. Sommerman has generously 
lent material from her valuable collection of pso- 
cids, and I am also much indebted to her for help- 
ful suggestions. Several of my colleagues have 
kindly advised me on distributional matters in 
orders other than the Corrodentia, and Orthop- 
tera, and each is mentioned at the appropriate 
place. 
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Arndt (1931) has reviewed those of Europe. 
Of 17 species treated by him, 5 (29 percent) 
are found on both continents, though he 
does not so record all of them. In addition, 
he indicates that Trichadenotecnum sexpunc- 
tatum (Linnaeus )occurs in both Europe and 
North America. The American record of 
this well-known European species origi- 
nated with Aaron (1883), who reported it 
under the name Psocus sexpunctatus from 
near Philadelphia. Aaron’s record was re- 
peated by Enderlein (1909), who also re- 
ported two nymphs from Jalapa, Mexico. 
Chapman (1930) does not refer to serpunc- 
tatus, and the two records probably were 
based on 7’. slossonae (Banks) or related 
Nearctic species. The most recent paper 
dealing with Nearctic species of Trichade- 
notecnum is by Sommerman (1948), and it is 
clear that there are enough superficially 
similar Nearctic species to render untrust- 
worthy the American records of serpuncta- 
tus, certainly those based on nymphs. 
Affinities of Nearctic psocid fauna.—The 
majority of the genera in North America oc- 
cur in Europe also, though the exact per- 
centage cannot be given until a generic re- 
vision of North American psocids permits the 
faunas of both continents to be classified 
according to a comparable system. Out- 
standing genera known in North America, 
but not in Europe, include Polypsocus, 
Myrmicodipnella, Speleketor, Archipsocus, 
Deipnopsocus, and Echmepteryx. Species of 
the three last-named genera, together with 
all American species of Psyllipsocus except 
P. ramburti, represent the northern fringe of 
considerable Neotropical fauna in these 
genera. The latter species has been so car- 
ried in commerce that its origin is uncertain. 
Banks (1915) noted that Polypsocus is a pe- 
culiar development in America. Speleketor, 
represented only by the cave-inhabiting S. 
flocki Gurney (1943) of Arizona, is appar- 
ently a relic from an ancient fauna, and the 
related but distinct Prionoglaris of European 
caves is an Old World representative of the 
same group of genera. Thus, most Nearc- 
tic psocids have their closest affinities with 
the European fauna, while a minority are 
derived from Neotropical stock. A few 
specialized types are peculiar to North 
America. In the absence of comprehensive 
work on Siberian psocids, the full extent to 
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which the group is Holarctic remains in 
doubt, but enough is known of the faunas of 
North America, Europe, and Japan to sug- 
gest the existence of important Holarctic 
elements. 

While considering the subject of Holarctic 
psocids, it is instructive for purposes of com- 
parison to observe the situation in several 
other insect orders. One of the first serious 
attempts to document insects common to the 
Nearctic and Palearctic regions is Hamil- 
ton’s (1889) study of the Coleoptera. He 
listed 484 species then believed to occur in 
both regions and estimated that the distri- 
bution was natural for 278 (57 percent) and 
either the result of artificial introductions or 
of a doubtful origin in the remaining 206. 

Broad generalizations based on Hamilton’s 
list, such as the dependence placed on it by 
Scharff (1899, p. 161) in attempting to sup- 
port a view favoring migrations over an 
American-European land bridge, are condi- 
tioned by subsequent studies which show 
many of Hamilton’s species to have, in fact, 
a different status’. Introductions by man 
are rapidly increasing, but eveh in Hamil- 
ton’s time were probably more numerous 
than he supposed. Some of the species con- 
cerned are in genera which require thorough 
revision before any sound statements may 
be made regarding intercontinental distribu- 
tion. Modern studies of genitalia or other 
taxonomic refinements show certain ‘‘spe- 
cies” of older workers to be composite. 
Other species presumably have a common 
origin, though distinct subspecies may now 
represent them on the two great land masses. 
Although there are true Holarctic beetles, 
particularly among forms which are adapted 
to natural aerial transportation, or among 
the species associated with circumboreal 
vertebrates, conservative coleopterists are 
inclined to estimate the percentage to be 
very small. 

Horvath (1908) discussed the extent to 
which Hemiptera are common to Europe 
and North America, and listed 261 genera 
and 161 species as occurring in both conti- 
nents. He believed the distribution of 33 


*H. S. Barber has recent evidence that contra- 
dicts the identities of several species listed by 
Hamilton, and my comments on Hamilton’s list 
are based on Mr. Barber’s impressions of Hamil- 
ton’s results. 
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species to be the result of artificial intro- 
ductions, and the other 128 to have been 
introduced naturally (69 Homoptera, 59 
Heteroptera). It was concluded that most 
of the Hemiptera present on both continents 
originally were Palearctic, and that migra- 
tion had been mainly by way of the Bering 
Strait. 

Paul W. Oman has advised me that the 
portion of Horvdth’s list dealing with 
Homopterais subject to considerable change, 
the number of Holarctic species being smaller 
than Horvaéth believed. In the Cicadel- 
lidae, for instance, Dr. Oman estimates 
that of approximately 2,200 Nearctic species 
only about 25 (slightly more than 1 percent) 
should be considered truly Holarctic. The 
25 species indicated are distinctly northern 
in distribution and, almost without excep- 
tion, feed on grasses and sedges. 

In the Heteroptera, on the other hand, 
either many species have had a distributional 
background different from Homoptera, or 
leading students who have influenced the 
trend of recent taxonomic work have treated 
the problem of distribution in a different 
manner. In the opinion of R. I. Sailer 
comparatively few changes in Horvdth’s 
Heteroptera list are necessary in the light 
of recent studies. The few species in that 
list now not considered to be Holarctic are 
offset by additional examples. 

In a group of Diptera whose immature 
stages are primarily aquatic, Townes (1945) 
treated 201 species of Nearctic Tendipedini, 
of which he considered 33 (16 percent) to oc- 
cur also in the Palearctic region. Most of 
the Holarctic species were decidedly north- 
ern. 

The Orthoptera include some 1,200 de- 
scribed Nearctic species, of which less than 
a half dozen boreal species are Holarctic. 
Outside of certain cosmopolitan species, 
mainly Blattidae introduced by man, the 
Nearctic and Palearctic faunas are essenti- 
ally distinct as far as species are concerned. 
The great majority of the Nearctic and 
Palearctic genera are also distinct. The 
origin of the orthopterous lines of develop- 
ment are more ancient than those of most 
orders. The Orthoptera certainly contain 
fewer Holarctic elements than the Cor- 
rodentia, in both genera and species. Some 
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discount should be made, however, be- 
cause orthopterists have studied the genera 
of the two faunas rather independently. 
Particularly in America, there has been a 
tendency to propose a large number of 
genera which include one or very few species. 
The human factor can never be entirely 
overlooked when groups are compared in 
which taxonomic practices reflect the vary- 
ing tendencies of individual workers. 

Although only rough generalizations are 
justified, it is evident that in nearly all 
orders of insects at least a few species have 
a natural Holarctic distribution. Rarely do 
more than 15 percent of the North American 
species of any particular major group also 
occur naturally in the Palearctic region. 
Considering North American insects as a 
whole, probably not more than 5 percent 
are also European, excluding artificial intro- 
ductions. 

Explanations of Holarctic distribution.— 
Attempted explanations of the means by 
which Holarctic insects have attained an 
intercontinental distribution have been filled 
with speculation, which in many cases was 
based on little or no evidence. I believe it 
is likely that air currents have been instru- 
mental in transporting some species of 
Holarctic psocids, and I shall review pub- 
lished work which points to the reasonable- 


ness of this view. Genera often represent. 


more ancient migrations, even though species 
peculiar to one continent have since de- 
veloped, and they may logically date back 
to early geologic periods when land con- 
nections existed. 

The “‘ballast theory.”’—It is important not 
to overlook early historic events that may 
have effected artificial introductions. A 
case in point is the “ballast theory,’’ which 
probably explains the presence of many 
European plants and insects in the north- 
eastern United States and the Maritime 
Provinces of Canada. More than 100 years 
ago much lumber was carried from eastern 
Canada to Europe, and the ships coming for 
such cargoes often carried a ballast of rock, 
sand, or soil which was used to improve the 
loading quays. It was first shown by 
botanists that many plants were brought to 
America in that manner, and Brown (1940) 


has recently offered this theory as the 
probable explanation for the occurrence on 
this continent of various European Cole- 
optera associated with soil. In view of the 
large number of psocids associated with 
trees, some psocids may have been trans- 
ported in the shipment of lumber. Ballast 
still serves as a medium in which living 
insects are transported, though precautions 
are taken, at least in the United States, to 
prevent introductions. I recently exam- 
ined a specimen of an earwig, Forficula 
auricularia Linnaeus, which was found alive 
at Mobile, Ala., on July 7, 1948, in grass 
and weed roots contained in the soil ballast 
of a cargo steamship from Scotland. The 
interception of insects in ballast is not un- 
common at present, particularly in ships 
from northern Europe. 

Fristrup’s analysis (1942b) of the Tri- 
choptera of Iceland shows that all of the 10 
species oceur in Europe, but only two in 
North America. From their distribution 
and from the fact that they are not the 
species assumed to be the most likely to be 
picked up by winds, he reasons that chance 
introductions by man primarily explain the 
presence in Iceland of this “random selec- 
tion of the North European fauna.” The 
early Norsemen carried water, food, and 
plant materials, and Fristrup suggests them 
as more likely agents of introduction than 
natural causes. 

Land connections.—Of the land connec- 
nections that have been postulated between 
the Nearctic and Palearctic regions, that 
at the Bering Strait is the most likely. As 
regards the influence of that land bridge 
on psocid distribution, collections from 
Siberia and Alaska will shed much light on 
its probable importance. Jeannel (1942, p. 
457) believes that North America remained 
in direct connection with northwestern 
Europe until a very recent epoch of geologi- 
cal time and that elements from the ancient 
continent of Angara passed freely to America 
during the Oligocene and adjoining periods. 
He is an advocate of the Wegener hypothesis 
of continental drift. Forrest (1935) has 
even developed in a detailed manner the 
theory of a great land mass filling most of 
the North Atlantic Ocean during the ice 
age, but his views have not been widely 
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accepted. At least some of Forrest’s sup- 
porting evidence, such as certain of the 
faunal lists referred to by Scharff (1899), 
requires modification. For species to have 
maintained their identity since migrating 
over a land bridge means either that the 
connection must have been comparatively 
recent, or that the species are capable of 
remaining virtually unchanged since a 
quite early period. 

Air currents.—Felt (1928) gave a good 
review of what was then known concerning 
the movement of insects in air currents, and 
Glick (1941) gave a brief but more recent 
summary. Wolfenbarger (1946) discussed 
the dispersal of various minute forms of life. 

The outstanding work done in collecting 
insects from airplanes at high altitudes is 
that of Glick (1939), who showed that many 
psocids occur in the upper air currents. 
In extensive collections made mainly over 
Tallulah, La., during 1926-31, a total of 78 
specimens of Corrodentia was taken, in- 
cluding 37 at altitudes of 1,000 feet or higher. 
Among the latter specimens, 9 were col- 
lected at 5,000 feet or above. The flight- 
less species, T'rogium pulsatorium (Linnaeus) 
and Liposcelis divinatorius (Miiller), were 
both included, the former at 5,000 feet, the 
latter at 1,000 feet. The species most often 
collected was Lachesilla pedicularia (Lin- 
naeus) of which 33 specimens were taken, 
14 of them from 1,000 to 5,000 feet, one at 
8,000 feet, and one at 10,000 feet. Thirty- 
one specimens were not identified. 

Berland (1935) earlier reported collecting 
a specimen of Lachesilla pedicularia at an 
altitude varying from 700 to 1,000 meters 
over France. Since L. pedicularia is regu- 
larly carried in commerce, its capture at 
high altitudes above both continents does 
not necessarily imply that it is carried 
between the continents in air currents. It 
is known, of course, that myriads of psocids 
belonging to common species often fly near 
the ground surface, as demonstrated by 
large numbers of L. pedicularia and Ectop- 
socus pumilis (Banks) which I have seen 
stuck to a freshly painted house in Virginia. 
Profft (1939) trapped insects flying in 
German rape fields by erecting adhesive 
surfaces to catch them. In eight days he 
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collected 1,708 psocids near the ground sur- 
face; their identities he did not report.‘ 

Many of the insects collected by Glick 
(1939) at high altitudes were alive, though 
he did not specify whether living psocids 
were included. Since the psocid samples 
collected were but an infinitesimal portion 
of the insect population existing in the air 
above some portions of the earth, and since 
it is known that large stocks of psocids 
exist in the air near the surface, is it not 
logical to assume that some living individuals 
are safely carried long distances? 

The questions naturally arise as to what 
air currents often move between the Neartic 
and Palearctic regions, and what likelihood 
exists that psocids or other insects have 
been carried by them. 

The prevailing winds over the North 
Atlantic Ocean are westerlies, and most 
hurricanes in that area also go from west to 
east. Mitchell (1924) has discussed the 
paths of hurricanes, and has also shown 
(fig. 24), for example, that prevailing winds 
from New England and Newfoundland 
during July and August go northeasterly 
to the British Isles and northwestern Europe. 
Maps are given outlining the courses of the 
important North Atlantic hurricanes for the 
years 1887-1923. Hurricanes normally 
form east of the West Indies or just west 
of Cuba and Jamaica, then move north- 
westerly, some of them missing the North 
American Continent, others penetrating 
the Eastern States to a considerable dis- 
tance before turning northeasterly. Many 
hurricanes skirt the coasts of or pass over 
the Northeastern States, Newfoundland, 
and the Maritime Provinces, then go to 
Greenland and Iceland, or to the British 
Isles, Norway, or even France. Some short, 
irregular hurricanes spend themselves en- 
tirely at sea. Hurricane intensity is char- 
acterized by winds moving at least 60 
miles per hour. The time required. for 
hurricanes to move from Newfoundland or 
New England to Iceland or northwestern 
Europe is usually at least four days, often 
more. Hess et al.’(1937, p. 68) point out 
that more American birds are blown to the 
British Isles than there are European birds 


*R. L. Post has recently sent me specimens of 
L. pedicularia found September 14, 1948, in very 
large numbers on the freshly painted side of a 
house at Fargo, N. Dak. 
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blown to America, and these authors attach 
importance to the fact that the prevailing 
North Atlantic winds are westerlies. 

It is not definitely known that any Holarc- 
tic psocids originated in North America, but 
in the family Psocidae (strict sense) there are 
considerably more species in the United 
States than in western Europe. According 
to one school of thought, to which I do not 
entirely subscribe, that fact would suggest 
that North America, rather than Europe, 
was the center of distribution for this family 
and that some or all of the Holarctic species 
migrated to Europe from the West. 

As to the question of how many living in- 
sects survive extended aerial journeys and 
how often intercontinental migrations occur 
by this means, it seems probable that suc- 
cessful natural introductions of this sort are 
extremely rare. Otherwise, continental fau- 
nas would not be nearly so distinct as at 
present. The successful migration of insects 
across hundreds of miles of water is by no 
means a simple operation, and as the dis- 
tance increases mathematical chances of 
introduction and survival decrease at an as- 
tonishing rate, according to Darlington’s 
calculations (1938). Moreover, either a 
gravid or a parthenogenetic female is neces- 
sary for colonization, unless both sexes or 
eggs are carried to the same location. The 
difficulties met in man’s attempts to colonize 
foreign insects for biological control purposes 
show that the establishment of a species in 
entirely new surroundings on the basis of a 
few individuals is often impossible. That, 
over a period of many centuries, aerial trans- 
port may have contributed to the small 
Holarctic percentage of our insect faunas is 
reasonable, however, particularly with pso- 
cids and other insects that are more suscep- 
tible to movement by air currents than large, 
heavily bodied insects like grasshoppers. 
McAtee (1917) and Darlington (1938, p. 281) 
have emphasized that minute and inconspic- 
uous forms of animal life are much more 
likely to be carried in the air. 

It is noteworthy that Glick (1939) col- 
lected by airplane nearly six times as many 
psocids as Orthoptera, and that only five 
specimens of Orthoptera were taken as high 
as 2,000 feet, and none higher. Though a 
few species of Orthoptera, notably migratory 
grasshoppers, occasionally make conspicuous 
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flights in large numbers, they are plainly less 
adapted to movement by air currents than 
are psocids. This may be one explanation of 
the fact that comparatively many more 
psocids than Orthoptera are Holarctic. 

One of the best examples of the aerial 
transportation of a large number of insects 
over a long interval of ocean is reported by 
Elton (1925). The Oxford expedition to 
Spitsbergen encountered large numbers of a 
syrphid fly and of a large black aphid alive 
on the snow, apparently after having been 
blown about 800 miles from the Kola Penin- 
sula (near Murmansk in extreme northwest- 
ern Russia). Both species were previously 
unknown in Spitsbergen, and all the cireum- 
stances, even winds recorded by meteorolo- 
gists as blowing from Europe over Spitsber- 
gen immediately prior to the discovery of the 
insects, pointed to the correctness of Elton’s 
suggestion that air currents brought about 
the introduction. 

The studies of Dammerman (1922) and 
others who have collected on Krakatau have 
well demonstrated that substantial island 
faunas may be developed without the exist- 
ence of land bridges, though it is true that 
without land connections certain large ter- 
restrial animals are virtually excluded. The 
island of Krakatau, the fauna of which was 
destroyed by a volcanic eruption in 1883, is 
situated about 25 miles from the coasts of 
Sumatra and Java, with one or more small 
islands somewhat nearer to serve as possible 
stepping stones. A survey in 1908 yielded 
15 species of spiders and 150 species of in- 
sects. A 1921 survey included 45 spider and 
441 insect species, and, judging from obser- 
vations on comparable islands of the region, 
Dammerman (1926) concluded that by 1921 
Krakatau had attained approximately 60 
percent of anormal fauna. The island was 
reinhabited by people in 1890, and there 
have undoubtedly been many artificial intro- 
ductions of insects. The likelihood of suc- 
cessful introduction by air has been greatly 
increased by the nearness of richly populated 
land, compared with the situation affecting 
more isolated islands. Strong-flying insects, 
such as certain Odonata, Orthoptera, and 
Lepidoptera, probably migrated to Krakatau 
under their own power.® 


5A very comprehensive report on Krakatau 
has just been issued by Dammerman (1948). 











Several theoretical studies of island faunas 
have been presented so logically as to 
strengthen the supposition that many suit- 
ably adapted insects have been successfully 
dispersed and colonized by air, though com- 
petition and other factors frequently react 
differently in island faunas than in mainland 
ones. Zimmerman (1942) believed that the 
bulk of the insects of the south central Pacific 
islands originated from stock brought by 
abnormal winds. It is striking and convinc- 
ing that the only endemic groups of spiders 
in the Hawaiian Islands are types known to 
be frequently air-borne. Many Hawaiian 
insects lend themselves to being air-borne, 
either as single adults or as immature stages 
protected by a covering of plant material. 
“With few exceptions, the entire endemic 
beetle fauna of southeastern Polynesia is 
composed of small, predominantly flightless 
species that breed in dead twigs, dead leaves 
or in or under dead bark, and these forms are 
more extensively developed than any of the 
other groups of terrestrial animals in that 
region.’”® 

Darlington (1938) believed that dispersal 
by air currents has played a significant role 
in the colonization of the principal islands of 
the West Indies, and that many insects, 
snails, and other small animals were carried 
from the mainland during storms. The dis- 
tances are short, and conditions favor the 
transportation of many of the animal groups 
well represented in those islands. 


DISTRIBUTIONAL AND SYNONYMIC NOTES 


Philotarsus fflaviceps (Stephens).—Two 
females taken from white spruce at Bar Harbor, 
Mount Desert Island, Maine, by A. E. Brower 
in July 1938 represent this species, not previously 
known in America though found throughout 
Europe. Procter (1946, p. 56) recorded the 
foregoing specimens as Philotarsus sp. The 
material there listed as Philotarsus, n. sp., has 
been examined through the kind cooperation of 
P. J. Chapman and Kathryn M. Sommerman, and 
it proves to be flaviceps also. That lot consists 
of two females collected at Southwest Harbor, 
Mount Desert Island, by C. P. Alexander, 
August 31 and September 12, 1926. The lack of 
conspicuous dark dots along the veins of the 


* Zimmerman (1948) has recently presented, in 
the first volume of a notable work on Hawaiian in- 
sects, a detailed discussion of his views on the 
origin and dispersal of Pacific insects. 
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front wing readily separates flaviceps from P. 
maculosus (Aaron) of the Eastern United States 
(Aaron, 1883, p. 40, fig. 8). Readers are re- 
ferred to Badonnel (1943, p. 71) for a well- 
illustrated description of flaviceps. The wing 
length of Maine specimens is 2.8 mm, slightly 
shorter than that of German material studied. 
The number of apical setae on the subgenital 
plate is four, or five, in different Maine speci- 
mens, four as figured by Badonnel. In Europe 
fiaviceps occurs on many plants, especially spruce. 

Psocus bifasciatus Latreille (= P. con- 
fraternus Banks) (new synonymy).—This species 
is widespread in both Europe and the United 
States, being known in Europe currently as 
Amphigerontia bifasciata. The difference in 
generic placement is due to the usual practice of 
writers in the United States using Psocus in 
a broad rather than a restricted sense (see 
Pearman, 1932). The latter’s plan for dividing 
the genus Psocus of older authors will probably 
be adopted by American workers as revisionary 
studies permit the proper assignment of species. 
In both Psocus bifasciatus and Philotarsus 
flaviceps, I have made comparisons with speci- 
mens collected in Germany by A. M. Nadler. 

Mesopsocus laticeps (Kolbe)—Dr. Som- 
merman has lent me an adult female and two 
nymphs beaten from pines by her mother, Mrs. 
A. H. Sommerman, July 7, 1947, at Mount 
Carmel, Conn. This is the first American record. 
Badonnel (1943) assigned laticeps to Holoneura. 
Kimmins (1941) selected Hemerobius wnipunc- 
tatus Miiller, 1764, as genotype of Holoneura, 
however, and that genus became a synonym of 
Mesopsocus through identical genotypes. In 
the original proposal of Holoneura, Tetens (1891) 
stated that the genus was erected for laticeps, 
with wunipunctatus also included. The latter 
statement can not be clear'y construed as a type 
designation,’ so that Kimmins’s selection was 
valid. It is quite evident that laticeps belongs to 
the same closely knit group of species as uni- 
punctatus and other congeners, and I am not 
convinced that the features believed by Badonnel 
to distinguish laticeps generically from uni- 
punctatus justify the description of another genus 
for the reception of the former species. Although 
unipunctatus is well established in Europe and 
North America, it was first reported from Iceland 
by Fristrup (1942a) who reported it as first 
noticed in 1934 and common in 1939. He ex- 
” [have discussed Teten’s action with Secretary 


Hemming of the International Commission on 
Zoological Nomenclature. 
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pressed the belief that it had been recently intro- 
duced from Europe on nursery stock. 

Peripsocus.—Chapman (1930) suggested that 
P. madescens (Walsh) (U. 8.) may be a synonym 
of alboguttatus (Dalman) (Europe) and that 
quadrifasciatus (Harris) (U. 8.) may not differ 
from subfasciatus (Rambur) (Europe), but he 
felt there was insufficient evidence to definitely 
consider them to be synonyms. Navas (1915) 
reported specimens of alboguttatus and sub- 
pupillatus McLachlan (a synonym of subfasciatus) 
from White Plains, N. Y., both species represent- 
ing new records from North America, though 
probably based on what American authors have 
called madescens and quadrifasciatus. I have 
compared European specimens of the two species 
with American material, but it still appears un- 
certain whether the American forms may not be 
at least subspecifically distinct. It should be 
noted that Kimmins’s designation (1941) of 
phaeopterus (Stephens) as genotype of Peripsocus 
is antedated by Chapman’s designation (1930) 
of the same species. 

Psocathropos lachlani Ribaga (= Psoci- 
nella slossonae Banks (new synonymy).—Within 
the United States this tiny species with only a 
single pair of wings occurs primarily in the 
Southeastern States, and collections from houses 
are not rare. Banks’s original specimens were 
taken while they were eating preserved insects in 
Florida, and Ribaga’s type series was found in 
Italy. It is a species carried in commerce. 

Cerobasis guestfalica (Kolbe).’—This spe- 
cies was first recorded from North America by 
Hagen (1882) under the name AHyperetes 
tessulatus. The latter was fully described by the 
same author (1883) from numerous specimens 
found in a museum building at Boston, Mass., 
where they were living with three common 
cosmopolitan psocid species. Enderlein (1905), 
Badonnel (1943), and others have treated 
tessulatus as a synonym of guestfalica, and 
Hagen’s figures leave little doubt that guestfalica 
was involved. Since it is usually considered a 


8 Hyperetes Kolbe, 1880, is preoccupied by 
Hyperetes Rafinesque, 1815, and the name Ceroba- 
sis Kolbe, 1882, is here adopted. This seems pre- 
ferable to Tichobia Kolbe, 1882, another synonym 
of Hyperetes Kolbe, which was proposed on the 
same page as Cerobasis but was not so fully char- 
acterized. Another generic name _ (Teichobia 
Herrich-Schaeffer, 1853, Lepidoptera) is spelled 
so nearly like Tichobia as to create possible con- 
fusion, and it may prove to be homonymous under 
opinion 147, 
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free living, outdoor species, the indoor situation 
described by Hagen is of interest. Specimens 
of guestfalica have been intercepted at 
Philadelphia, Pa., in plant quarantine material 
from St. Thomas, Virgin Islands, and I have seen 
two small series from the eastern United States 
taken outdoors (Sommerman collection). En- 
derlein (1909) recorded a nymph of tessulatus 
from a Californian ants’ nest, but the immaturity 
of the single specimen mentioned raises doubt as 
to the accurateness of the identification. 

Myopsocnema annulata (Hagen).—This 
cosmopolitan, primarily indoor species was 
described by Hagen (1865) from specimens found 
in insect boxes at Konigsberg, Germany. Later 
he found a specimen at Cambridge, Mass., which 
was figured (1882, pl. 2, fig. 7), showing the 
typical dark brown blotches on the abbreviated 
front wings. The North American records of 
McLachlan (1883) and Banks (1907) are both 
probably based on Hagen’s original reference. 

In addition to two lots of annulata from Italy, 
I have seen three lots intercepted at Laredo and 
Brownsville, Tex., in plant-quarantine material 
from Mexico. An additional specimen was 
collected at Hot Springs, Ariz., June 21, 1901, 
by H. 8. Barber. 

The wings are easily shed if preserved speci- 
mens are roughly handled, and care is needed to 
distinguish wingless specimens from those of 
Cerobasis guestfalica, which normally have only a 
lateral stub remaining to represent the vestigial 
wing (see Badonnel, 1943, fig. 367). The head 
markings of annulata differ from those of guest- 
falica, in that the vertex is mottled rather than 
having two distinct longitudinal stripes, and also 
in the shape of the facial design and the absence 
of a punctate dark longitudinal stripe on the 
clypeus. Laing (1932) has compared annulata 
with Trogium pulsatorium (Linnaeus). 

Lepinotus.—The cosmopolitan L. inquilinus 
Heyden is by far the most common species of the 
genus and is often collected from stored products 
in different parts of the United States. L. 
reticulatus Enderlein has been recorded from the 
United States by Pearman (1931) and Badonnel 
(1943), and in 1941 I collected a series at Cum- 
mington, Mass., about grain bins ina barn. The 
reticulate pattern of the wing, which distinguishes 
reticulatus from inquilinus, also occurs in L. 
tasmaniensis Hickman, 1934, and the possibility 
of the latter being a synonym deserves investi- 
gation. JL. patruelis Pearman was recorded from 
California by Essig (1940). 
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Pteroxanium kelloggi (Ribaga).°—This spe- 
cies was described from Stanford, Calif., in 1905, 
and Enderlein (1906) redescribed it from one of 
Ribaga’s type specimens. There are no records 
of its having been collected again in this country. 
It appears to be well established in England, 
where it was first described as P. squamosum by 
Enderlein (1922). There the species is said to 
live under conditions comparable to those of a 
native insect (see Pearman, 1927; 1928; 1933), 
usually being “sheltered situations on fairly 
smooth-barked trees bearing a fine grey species of 
Pleurococcus,” and even having been once re- 
corded from a bird’s nest. It was first recorded 
from the continent of Europe by Delamare- 
Deboutteville (1945). Pearman (1933) reported 
specimens from New Zealand. Later, Hickman 
(1934) described Tasmanopsocus litoralis from 
Tasmania, which has been placed in the syn- 
onymy of kelloggi by Badonnel (1943). 

Liposcelis bicolor (Banks).—This species 
was described from Fal's Church, Va., and was 
first reported from the Old World by Pearman 
(1925), who found it abundant under the bark of 
an old post in England. It has since been taken 
in Europe (Badonnel, 1943). 

Counterpart species—In many groups of 
animals certain species, occupying different 
areas, closely resemble each other. The 
separation of specimens occasionally may be 
difficult, though in at least one sex there 
appear to be adequate distinguishing char- 
acters. Each may occupy the same ecologi- 
cal niche in its respective distributional zone. 
In some cases subspecies will ultimately 
prove to be involved; others will probably 
remain distinct and they may be called 
counterpart species. Ectopsocus californi- 
cus (Banks) and E. briggsi McLachlan 
appear to be of this sort. Badonnel (1936) 
placed californicus as a synonym of briggsi, 
basing his knowledge of californicus on the 
illustrations by Chapman (1930), but later 
(1943) he states that, according to Pearman, 
the species are distinct. I have been unable 
to separate females, but males examined 
from Europe and North America differ in the 
structure of the penial armature (that of 
briggst illustrated by Badonnel (1943, fig. 
249)). 


® Lepidilla Ribaga, 1905, is preoccupied by 
Lepidilla Matthew, 1885, and Pteroxanium Ender- 
lein, 1922, is the next available name. 
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Summary.—The 18 species of psocids 
known to occur in both North America and 
Europe are listed, and several are recorded 
from America for the first time. At least 10 
species are carried in commerce, so that only 
about 6 percent or less of Nearctic species 
are believed to be truly Holarctic. The 
number of Holarctic species in other insect 
orders varies, sometimes running as high as 
15 percent of the Nearctic species, again 
representing no more than | percent. It is 
believed that air currents may have been a 
significant factor contributing to the wide 
distribution of the relatively few Holarctic 
psocids, and evidence indicating the logic of 
that view is presented. Notes are given on 
the distribution and synonymy of several 
not well known or previously unrecorded 
North American psocids that also occur in 
Europe. 


LITERATURE]JCITED 


Aaron, 8. F. Description of new Psocidae in the 
collection of the American Entomological So- 
ciety. Trans. Amer. Ent. Soc. 11: 37-40, 
illus. 1883. 

ARNDT, WALTHER. 
tischen Gebietes. 
1931. 

BaDONNEL, A. Psocoptéres. Mission Scientific 
de l’Omo. 8 (24): 155. 1936. (Mém. Mus. 
Hist. Nat. Paris 4.) 

———. Psocoptéres. Faune de France 42: 1-164, 
illus. 1943. 

Banks, NatHan. Catalogue of the neuropteroid 
insects (except Odonata) of the United States, 
53 pp. Philadelphia, 1907. 

Geographic distribution of neuropteroid 
insects, with an analysis of the American insect 
fauna. Ann. Ent. Soc. Amer. 8: 125-139. 1915. 

BERLAND, Lucren. Premiers résultats de mes re- 
cherches en avion sur la faune et la flore at- 
mosphériques. Ann. Soc. Ent. France 104: 
73-96, illus. 1935. 

Brown, W. J. Notes on the American distribution 
of some species of Coleoptera common to the 
European and North American continents. 
Can, Ent. 72: 65-78. 1940. 

CuapMaNn, P. J. Corrodentia of the United States 
of America: I. Suborder Isotecnomera. Journ. 
New York Ent. Soc. 38: 219-290, 319-403, 
illus. 1930. 

DaMMERMAN, K. W. The fauna of Krakatau, 
Verlaten Island and Sebesy. Treubia 3: 61- 
112, illus. 1922. 

. The fauna of Durian and the Rhio-Lingga 

Archipelago. Treubia 8: 281-326, illus. 1926. 

. The fauna of Krakatau. Verh. Ned. 
Akad. Wet., ser. 2, 44: 1-594, illus. 1948. 

Daruneton, P. J. The origin of the fauna of the 
Greater Antilles, with discussion of dispersal 


Die Copeognathen des ark- 
Fauna Arctica 6: 59-66. 




























Fes. 15, 1949 


of animals over water and through the air. 
Quart. Rev. Biol. 13: 274-300, illus. 1938. 

DELAMARE-DEBOUTTEVILLE, C. Notes biologique 
sur un Psocoptere (Lepidilla kelloggi Ribaga) 
non encore signalé en Europe continentale. 
Soc. Ent. France 50: 52-54. 1945. 

Exton, C. 8S. The dispersal of insects to Spits- 
bergen. Trans. Ent. Soc. London 1925: 289- 
299. 1925. 

ENDERLEIN, GUNTHER. Morphologie, Systematik 
und Biologie der Atropiden und Troctiden. 
Results Swed. Zool. Exped. Egypt. White 
Nile, 1901, 18: 1-58, illus. 1905. 

The scaly-winged Copeognatha. Spolia 

Zeylanica 4: 39-122, illus. 1906. 

Neue Gattungen und Arten nordameri- 

kanischen Copeognathen. Bol. Port. Scoula 

Sup. Agr. Lab. Zool. Gen. e Agr. 3: 329-339, 

illus. 1909. 

A scaly-winged psocid, new to science, 
discovered in Britain. Ent. Monthly Mag. 
58: 101-104, illus. 1922. 

Essie, E.O. A seed-infesting psocid new to North 
America. Journ. Econ. Ent. 33: 946. 1940. 

Feit, E. P. Dispersal of insects by air currents. 
New York State Mus. Bull. 274: 59-129. 1928. 

Forrest, H. E. 1935. The Atlantean Continent, 
ed. 2, 352 pp., illus. London, 1935. 

FristruP, B. Copeognatha. Zoology of Iceland 
3, pt. 41: 1-4. 1942a. 

Neuroptera and Trichoptera. Zoology of 
Iceland 3, pt. 43-44: 1-23, illus. 1942b. 

Guick, P. A. The distribution of insects, spiders, 
and mites in the air. U.S. Dept. Agr. Tech. 
Bull. 673: 1-150, illus. 1939. 

Insect population and migration in the air. 
Pp. 216-220, in Lambert, E. B., et al., Tech- 
niques for appraising air-borne populations of 
microorganisms, pollen, and insects. Phyto- 
path. 31: 201-225, illus. 1941. 

Gurney, A. B. A synopsis of the psocids of the 
tribe Psyllopsocini, including the description of 
an unusual new genus from Arizona (Corroden- 
tia: Empheriidae: Empheriinae). Ann. Ent. 
Soc. Amer. 36: 195-220, illus. 1943. 

Hacen, H. A. Synopsis of the Psocina without 
ocelli. Ent. Monthly Mag. 2: 121-124. 1865. 

Erklarung der Tafeln zu den Psociden. 

Stettin. Ent. Zeit. 43: 524-526, 2 pls. 1882. 

Beitrage zur Monographie der Psociden. 
Stettin. Ent. Zeit. 44: 285-332. 1883. 

HamILton, JouHn. Catalogue of the Coleoptera 
common to North America, northern Asia and 
Europe, with the distribution and bibliography. 
Trans. Amer. Ent. Soc. 16: 88-162. 1889. 

Hess, Ricuarp, Et AL. Ecological animal ge- 
ography, 597 pp., illus. New York and Lon- 
don, 1937. 

Hickman, V. V. 





A contribution to the study of 
Tasmanian Copeognatha. Papers Proc. Roy. 
Soc. Tasmania 1933: 77-89, illus. 1934. 

HorvAtu, G. Les relations entre les faunes 
hémiptérologique de l’Europe et de l’ Amérique 
du Nord. Ann. Mus. Nat. Hungarici 6: 1-14. 
1908. 


GURNEY: NOTES ON EUROPEAN AND AMERICAN PSOCIDS 65 


JEANNEL, Ren. La genése des faunes terrestres, 
514 pp., illus. Paris, 1942. 

Kimmins, D. E. The types of some genera of 
Plecoptera and Psocoptera. Entomologist 74: 
87. 1941. 

Lainc, F. A note on our British domestic psocids. 


Ent. Monthly Mag. 68: 68-69. 1932. 
McAtTEeE, W. L. Showers of organic matter. 
Monthly Weather Rev. 46: 217-224. 1917. 


Remarks on certain Psoci- 
Ent. Monthly Mag. 19: 


McLacHLaNn, RoBERT. 
dae, chiefiy British. 
181-185, illus. 1883. 

MitTcHELL, CHARLES L. West Indian hurricanes 
and other tropical cyclones of the North Atlantic 
Ocean. Monthly Weather Rev., Suppl. 24: 
1-47, illus. 1924. 

Navas, Lonetnos. Some Neuroptera from the 
United States. Bull. Brooklyn Ent. Soc. 10: 
50-54, illus. 1915. 

PEARMAN, J. V. Additions to the British psocid 
fauna. Ent. Monthly Mag. 61: 124-129, illus. 
1925. 

———. Notes on Pteroxanium squamosum End., 

and on the eggs of the Atropidae (Psocoptera). 


Ent. Monthly Mag. 63: 107-111, illus. 1927. 

———. Lepidilla kelloggi Rib. (Pteroxanium 
squamosum E£nd.): a new locality. Ent. 
Monthly Mag. 64: 261. 1928. 


Ent. 


Lepinotus patruelis: Further note. 
Monthly Mag. 67: 50. 1931. 

Notes on the genus Psocus, with special 
reference to the British species. Ent. Monthly 


Mag. 68: 193-204, illus. 1932. 
———. Further notes on Lepidilla_ kelloggi 
Ribaga. Ent. Monthly Mag. 69: 22. 1933. 


Procrer, Wiiu1am. Biologica! .survey of the 
Mount Desert region, pt. VII, 566 pp., illus. 
Philadelphia, 1946. 

Prorrt, J. Uber Fluggewohnheiten der Blattléuse 
im Zusammenhang mit der Verbreitung von 
Kartoffelvirosen. Arb. Physiol. Angew. Ent. 
6: 119-145, illus. 1939. 

ScuarFr,R.F. The history of the European fauna, 
364 pp., illus. London, 1899. 

SoMMERMAN, KatHryn M. Two new Nearctic 
psocids of the genus Trichadenotecnum with a 
nomenclatorial note on a third species (Cor- 
rodentia). Proc. Ent. Soc. Washington 50: 
165-173, illus. 1948. 

Terens, H. Zur Kenninis der deutschen Psociden. 
Ent. Nachr. 17: 369-384. 1891. 

Townes, Henry K. The Nearctic species of 
Tendipedini [Diptera, Tendipedidae (= Chi- 
ronomidae)|. Amer. Midl. Nat. 34: 1-206, 
illus. 1945. 

WoLFrENBARGER, D.O. Dispersion of small organ- 
isms, distance dispersion rates of bacteria, 
spores, seeds, pollen, and insects; incidence 
rates of diseases and injuries. Amer. Midl. 
Nat. 36: 1-152. 1946. 

ZIMMERMAN, Extwoop C. Distribution and origin 
of some Eastern Oceanic insects. Amer. Nat. 
76: 280-307, illus. 1942. 

Insects of Hawaii 1: 206 pp., illus. Ho- 

nolulu, 1948. 








66 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES 


ZOOLOGY .—The amphipod genus Corophium on the west coast of America.! 
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CLAR- 


ENCE R. SHOEMAKER, Associate in Zoology, U. S. National Museum. 


Up to the present time five species of Co- 
rophium have been described from the west 
coast of America, and three additional spe- 
cies occur on both the east and west coasts. 
Five species are now being described from 
the west coast as new to science. In con- 
formity with my paper on the east coast 
species of Corophium,? I am following the 
scheme used by G. I. Crawford (Journ. Marine 
Biol. Assoc. 21 (2): 589-630. 1937) by di- 
viding the species into three sections accord- 
ing to the characters of the urosome. The 
west-coast species fall into three sections: 


Section A: Segments of urosome separate. 
1. Antenna 2, segment 4 different in @ and 9. 
C. salmonis, p. 66 
C. stimpsoni, p. 68 
C. panamense, n. sp., p. 68 
C. brevis, n. sp., p. 70 
C. setosum, n. sp., p. 72 
2. Antenna 2, segment 4 alike in @ and 9. 
C. spinicorne, p. 74 
Section B: Segments of urosome fused; uropods 
1 and 2 inserted in notches in the lateral 
margins. 
1. Antenna 2, segment 4 different in @ and 9. 
C. acherusicum, p. 76 
C. crassicorne, p. 76 
C. californianum, p. 76 
C. insidiosum, p. 77 
C. clarencense, n. sp., p. 78 
2. Antenna 2, segment 4 alike in o@ and 9. 
C. oaklandense, n. sp., p. 80 
Section C: Segments of urosome fused; uropods 1 
and 2 attached ventrally; lateral margins of 
urosome without notches. 
1. Antenna 2, segment 4 different in @ and 9. 
C. baconi, p. 82 
2. Antenna 2, segment 4 alike in o& and 9. 
No species. 


Corophium salmonis Stimpson 
Fig. 1 


Corophium salmonis Stimpson, Boston Journ. Nat. 
Hist. 6: 514. 1857. 

Corophium salmonis Bradley, Univ. California 
Publ. Zool. 4: 235, pls. 11, 12. 1908. 

Corophium salmonis Crawford, Journ. Marine 
Biol. Assoc. 21: (2) 603. 1937. 


Male.—Head with front between the side lobes 


! Published by 
the Smithsonian 
ber 14, 1948. 

* Journ. Washington Acad. Sci. 37: 47-63, figs. 
1-12, 1947. 


rmission of the Secretary of 
nstitution. Received Septem- 


straight, slightly convex, or with a very low cen- 
tral obtuse-angular projection; eyes dark, small 
and rather indistinct. Antenna 1 reaching just 
beyond the middle of the fourth joint of antenna 
2; first joint with inner margin expanded into a 
broad rounding lobe, which, in fully grown males, 
overlaps that of the opposite antenna, lower 
margin of joint bearing a distal spine; second 
joint slender and not quite so long as the first 
joint; third joint a little over half the length of 
the second; flagellum about equal in length to the 
peduncle and composed of about 14 joints. 
Antenna 2 much longer-than the entire body in 
fully grown specimens; first joint half the length 
of the third; second joint bearing a short, blunt, 
forward-curving gland-cone; third joint nearly 
half the length of the fourth; fourth joint with 
lower margin produced distally into a strong 
curved tooth above which is a small tooth; 
fifth joint nearly as long as the fourth, armed 
proximally below with a sharp triangular tooth 
and distally with an acute downward-curving 
lobe; flagellum about half the length of the 
fifth peduncular joint and composed of one long 
joint and two or three short joints. 

Gnathopod 1, sixth joint with palm about 
transverse, convex, finely dentate throughout, 
armed on the outside and inside surface with a 
row of five or six short slender submarginal spines, 
and defined by a single spine; seventh joint 
slender and slightly overlapping palm. Gnatho- 
pod 2, seventh joint slender and armed on the 
inner margin with four or five rather small teeth. 
Peraeopods about normal. 

Uropod 1, outer margin of peduncle armed 
distally with a row of two or three spines and 
proximally with three to six slender spinules, 
inner margin with a single distal spine, the distal 
peduncular lobe is small and acutely triangular; 
both rami with a row of spines on the outer 
margin and none on the inner margin. Uropod 
2, outer margin of peduncle with a single distal 
spine, inner margin without spines, outer ramus 
usually without spines on either margin, inner 
ramus with three or four spines on outer margin 
and none on inner. Uropod 3, ramus longer 
than peduncle, oval, and bearing long slender 
spines on all margins. The largest males are 
about 6 mm from front of head to end of uropods. 

Female.—The female differs from the male 








Fes. 15, 1949 SHOEMAKER: AMPHIPOD GENUS COROPHIUM 67 








Fie. 1.—Corophium salmonis Stimpson. Male: a, Front of head from above; b, right antenna 1 from 
above; c, right antenna 1 much enlarged; d, right antenna 1, side view; e, left antenna 2, inside view; 
f, gnathopod 1; g, end of gnathopod 1 much enlarged; h, end of gnathopod 2 much enlarged. Female: 
i, Front of head from above; j, right antenna 1 from above; k, right antenna 1, side view; /, left antenna 
2, inside view. 
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principally in the antennae. Head, front be- 
tween the side lobes forming a low broad tri- 
angle. Antenna 1 about as long as antenna 2, 
peduncle reaching to about the distal end of 
fourth joint of antenna 2; first joint somewhat 
expanded, but without the broad inner lobe of the 
male, lower margin bearing a distal spine; second 
joint slender and about two-thirds as long as the 
first; third joint over half the length of second; 
flagellum much shorter than peduncle and com- 
posed of about ten joints. Antenna 2 about 
half the length of the body; second joint with 
gland-cone larger and more prominent than in 
the male; third joint bearing two spines on inner 
surface; fourth joint about twice as long as third, 
the lower inner surface. produced into a low 
ridge which bears a distal spine and one proxi- 
mally to the center; fifth joint a little shorter than 
fourth and without spines; flagellum about two- 
thirds the length of the fifth: peduncular joint 
and composed of one long and two or three short 
joints. 

Gnathopods and peraeopods are like those of 
the male. Uropod 1, peduncle with the usual 
triangular distal lobe, outer margin of peduncle 
with four distal spines and three proximal 
slender spinules, inner margin with one apical 
spine; outer ramus with four spines on outer 
margin and none on inner margin; inner ramus 
with five spines on outer margin and none on 
inner margin. Uropod 2, peduncle with one 
apical spine on outer margin and none on inner 
margin; outer ramus usually without spines on 
either margin; inner ramus with two or three 
spines on outer margin and none on inner margin. 
Uropod 3 as in male. Length of female from 
front of head to end of uropods about 7 mm. 

All the specimens in the National Museum 
collection were taken from Puget Sound, Wash., 
from muddy bottoms. The specimens which 
were studied by J. Chester Bradley were from 
stomachs of fishes taken by the U. 8S. Bureau of 
Fisheries in Kurlak Estuary, Kodiak Island, 
Alaska. 

Remarks.—Bradley’s figures, 22 and 23 on 
plate 11, are not the antennae of the female of 
C. salmonis. His figure 22 of the second antenna 
bears a distal tooth on the fourth joint as in the 
male, whereas this joint in the female of C. 
salmonis bears only a spine distally as shown by 
my Fig. 1, 1. Bradley’s figure 24 is the second 
antenna of the female of C. salmonis and not 
that of a young male. 
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Corophium stimpsoni Shoemaker 
Fig. 2 


Corophium stimpsoni Shoemaker, Proc. Biol. Soc. 
Washington 54: 184. 1941. 


This species is smaller, but resembles C. 
salmonis, especially in the female, but there are 
certain characters by which the two species can 
be recognized. Inasmuch as I have fully de- 
scribed C. stimpsoni elsewhere (1941, loc. cit.), 
I give here only those characters that distinguish 
it from C. salmonis. 

Male.—The front margin of the head between 
the side lobes produced and evenly rounded 
(Fig. 2, a). Antenna 1 reaching to the distal 
end of the fourth joint of antenna 2; first joint 
moderately expanded above, lower inside surface 
bearing a downward- and forward-curving lobe 
proximally, and without spines on lower margin. 
Antenna 2 about as long as the body; the proxi- 
mal tooth on the lower margin of the fifth joint 
closes within the large tooth of the fourth joint. 
Length of male about 5 mm from front of head to 
end of uropods. 

Female.—The female of C. stimpsoni and that 
of C. salmonis appear to be alike and I do not 
find any characters which can be relied upon to 
distinguish them. The female of C. stimpsoni 
is a little the smaller, measuring about 6 mm from 
front of head to the end of the uropods. 

Corophium stimpsoni was described from 
Dillon Beach, Marin County, Calif. It has since 
been taken in Elkhorn Slough, near Pacific 
Grove, Monterey Bay; west shore of San Fran- 
cisco Bay near Point San Quentin; Tomales Bay, 
Marin County; and Stempell Creek, Mendocino 
County, Calif. 


Corophium panamense, n. sp. 
Fig. 3 


Male.—Head without rostrum, front between 
lateral lobes straight or slightly concave; lateral 
lobes short, angular and narrowly rounding dis- 
tally. Eyes oval and dark brown. Antenna 1 
reaching beyond middle of fifth joint of antenna 
2; first peduncular joint rather broad dorsally, 
inner margin bearing proximally a row of long 
forward-curving setae and a row of shorter 
spinules distally, outer margin bearing a few short 
spinules, lower margin bearing scattered spi- 
nules and distally a forward-pointing spine; 
second joint slender and about two-thirds as long 
as the first; third joint less than half the length 
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of the second; flagellum longer than peduncle 
and composed of about seventeen joints. An- 
tenna 2, first tiiree joints without spines; fourth 
joint stout and strong, lower margin bearing 
groups of long setae and produced distally into a 
strong forward-curving tooth above which are 
two smaller teeth; fifth joint a little shorter than 
the fourth, lower margin bearing groups of long 
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setae, and proximally a low rounding protuber- 
ance; flagellum composed of one long and two or 
three short joints, lower margin of first joint 
bearing groups of setae which are much longer 
than those of the fourth and fifth peduncular 
joints. 

Gnathopod 1, sixth joint with palm nearly 
transverse, slightly convex and armed through- 





Fie. 2.—Corophium stimpsoni Shoemaker. 








Male: a, Front of head from above; b, right antenna 1 


from above; c, right antenna 1, side view; d, right antenna 2, inside view; e, gnathopod 1; f, gnathopod 
2; g, end of gnathopod 2 much enlarged. Female: h, Right antenna 1, side view; i, left antenna 2, inside 


view. 
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out with very fine serrations; seventh joint over- 
lapping palm, and armed on inner margin with 
very fine serrations, and a forward-pointing tooth 
near the apex. Gnathopod 2, seventh joint 
bearing two teeth on inner margin. Uropod 1, 
peduncle bearing three spines on distal half of 
outer margin, and four on inner margin, the lower 
distal end produced into a prominent spatulate 
lobe; outer ramus bearing beside the distal 
spines four on the outer margin and none on the 
inner margin; inner ramus bearing three spines 
on outer margin and none on the inner margin. 
Uropod 2, rami without lateral spines; uropod 3, 
ramus narrow, longer than peduncle and bearing 
long slender spines distally. Length of male 
from front of head to end of uropods 3.5 to 4 mm. 

Female.—Head with very short triangular 
rostrum (Fig. 3, &). Antenna 1 very nearly as 
long as antenna 2; inner margin of first joint of 
peduncle bearing three proximal spines and many 
long forward-curving setae distally, lower margin 
bearing two distal forward-pointing spines; 
flagellum nearly as long as peduncle and com- 
posed of about nine joints. Antenna 2 smaller 
and not so strong as in male; second joint bearing 
one small spine on lower distal end; third joint 
bearing two spines on lower distal end; fourth 
joint with lower margin produced distally into a 
blunt rounding lobe bearing two spines, two 
spines about the middle of the lower margin, and, 
in the young, two spines on inner surface; fifth 
joint bearing a stout spine at middle of lower 
margin; flagellum composed of one long and two 
or three short joints. Uropod 1, peduncle with- 
out the prominent spatulate lobe, but bearing a 
short triangular projection. Length from front 
of head to end of uropods about 3.5 mm. 

Type-—A male, U.S.N.M. no. 84879, taken 
at San José Island, Pearl Islands, Republic of 
Panama, March 21, 1944. This specimen was 
taken from muddy leaves in a pool just above the 
low tide line of east-northeast tributary of 
Rfo Mata Puerco Swamp at edge of mangroves, 
by Dr. J. P. E. Morrison. 

Remarks.—The location where this” species 
was taken is in the transition zone, where at low 
tide the water is fresh and at high tide the salt 
water is backed up. C. rioplatense Giambiagi 
and the Corophium species* taken by Dr. Leonard 
P. Schultz in Ciénaga del Guanavana (swamp) 
just north of Sinamaica, Venezuela, were found 


’ Journ. Washington Acad. Sci. 37: 49. 1947. 
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living under similar habitat conditions as C. 
panamense. ‘These three species possess many 
characters in common, but C. panamense possesses 
characters which appear to distinguish it from 
C. rioplatense. In C. p. the fourth joint of the 
second antenna of the male has above the large 
distal tooth a smaller double-pointed tooth, while 
in C. r. this smaller tooth is single-pointed. In 
the male of C. p. the rami of the second uropod 
have no lateral spines, while in C. r. there is 
one spine on the outer margin of each of these 
rami. The first uropod of the male of C. p. 
has lateral spines on both margins of its peduncle, 
while in C. r. there are spines only on the outer 
margin. The flagellum of the first antenna in the 
male of C. p. is longer than the peduncle and is 
composed of about 17 joints, while in the male 
of C. r. it is shorter than the peduncle and con- 
tains only six or seven joints. In the female of 
C. p. the first peduncular joint of the first antenna 
has three proximal spines on inner margin, 
while C. r. has apparently one or two; the lower 
margin of this joint in C. p. has two distal spines, 
while that of C. r. has only one. In the second 
antenna of the female of C. p. the fourth joint has 
only two spines on the distal lobe and two 
centrally located spines on lower margin; the 
inner surface of this joint is without spines ex- 
cept in the young males. In C. r. this fourth 
joint has a row of spines both on the distal lobe 
and lower margin, and the inner surface bears 
two spines. The fifth joint of the second an- 
tenna of the female in C. p. bears a stout spine on 
the lower margin, while in C. r: there is a low 
protuberance bearing a small spine. The head 
of the female of C. p. has a small triangular 
rostrum, but in the female of C. r. there is no 
rostrum. 


Corophium brevis, n. sp. 
Fig. 4 


Male.—Head with front obtusely triangular, 
but can scarcely be termed rostrate; lateral lobes 
sharp and triangular; eyes small and black. 
Antenna 1 reaching a little beyond the end of 
fourth joint of antenna 2; first joint without 
spines on inner margin, but fringed with rather 
long setae, lower margin with a small distal spine 
and a downward-projecting protuberance proxi- 
mally; second joint a little shorter than the first, 
and more than twice as long as the third; flagel- 
lum not quite as long as the peduncle and com- 
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Fic. 3.—Corophium panamense, n. sp. Male: a, Right antenna 1 from above; b, right antenna 1, 
side view; c, left antenna 2, inside view; d, fifth joint of antenna 2 showing the protuberance on lower 
margin; e, mandibular palp; f, end of gnathopod 1; g, end of gnathopod 2; h, peraeopod 5; 7, urosome and 
uropods; j, distal end of uropod 1 enlarged. Female: k, Rostrum; /, right antenna 1 from above; m, 
right antenna 1, side view; n, left antenna 2, inside view; 0, left antenna 2 of another female; p, left 
antenna 2 of a young female, inner surface. 
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posed of about eleven joints. Antenna 2, fourth 
joint with lower margin produced distally into a 
strong forward-curving tooth above which is a 
smaller tooth; fifth joint nearly as long as fourth, 
with distal end produced on the inner side into a 
sharp triangular tooth, and the lower margin 
bearing a sharp tooth proximally; flagellum com- 
posed of one long and two short joints; the lower 
margins of the fourth and fifth peduncular joints 
and the flagellum bearing groups of long setae. 

Gnathopod 1, sixth joint with palm oblique 
and rounding, armed on the outer and inner 
margins with three or four spines each, finely 
pectinate throughout, and defined by two stout 
spines; seventh joint overlapping palm, inner 
margin finely pectinate, bearing three or four 
spinules, and a forward-pointing tooth distally. 
Gnathopod 2, seventh joint with five or six 
teeth on inner edge. 

Uropod 1, peduncle with a sharp triangular lobe 
distally, a row of about eight spines on outer 
margin and a single distal spine on inner margin; 
outer ramus with four or five spines on outer edge 
besides the usual terminal spines and no spines on 
inner margin; inner ramus with three or four 
lateral spines on outer margin in addition to the 
terminal spines and no spines on inner margin. 
Uropod 2 with two lateral spines on the outer 
edge of each ramus and no spines on inner mar- 
gin. Uropod 3 short, peduncle and ramus sub- 
equal in length, ramus provided distally with 
long slender spines. Length of male from front 
of head to end of uropods 3.5 mm. 

Female.—Front of head like that of male. 
Antenna 1, first joint rather broad dorsally, inner 
margin with two or three spines proximally and 
many long setae, lower margin with distal half 
produced downward into a broad lobe bearing 
four or five spines and several long setae; second 
joint about two-thirds as long as the first and 
twice as long as the third; flagellum shorter than 
peduncle and composed of about 7 or 8 joints. 
Antenna 2 rather short and stout; second joint 
with gland-cone broad distally and bearing a 
small apical spine; third joint bearing -three 
spines on lower distal corner; fourth joint with 
three equally spaced pairs of spines on lower 
margin; fifth joint shorter than fourth and 
without spines; flagellum about two-thirds as 
long as the fifth joint and composed of one long 
joint and two or three short joints. 

Gnathopod 1 like that of male. Gnathopod 2, 
seventh joint with five or six teeth on inner edge. 
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Uropod 1, peduncle produced distally into a 
triangular lobe as in the male, outer margin 
bearing seven or eight spines, inner margin with 
only a single apical spine; outer ramus with three 
spines on outer margin and none on inner margin; 
inner ramus with four spines on outer margin and 
none on inner margin. Uropod 2 with one spine 
on the outer margin of each ramus and none on 
the inner margin. Uropod 3 as in male except 
that the ramus is somewhat longer than the 
peduncle. Length of female from front of head 
to end of uropods about 4 mm. 

Type.—A male, U.S.N.M. no. 80489, taken in 
Whollochet Bay, South Puget Sound, Wash., 
from wharf piling, July 30, 1930, collected by 
E. F. Ricketts. : 

Besides the type locality, Puget Sound, this 
species has been taken in San Francisco Bay and 
Humboldt Bay, Calif.; Clayoquot, Vancouver 
Island; and Stephens Passage, Alaska. 


Corophium setosum, n. sp. 
Fig. 5, a-f 


Female.—Head, rostrum very small, narrow 
and sharp-pointed; eyes small, brownish and ill 
defined. Antenna 1 nearly as long as antenna 
2; first joint moderately expanded dorsally, three 
spines proximally and several long setae distally 
on the inner margin, lower margin with three 
spines and several long setae on distal half; 
second joint over half the length of the first and 
twice as long as the third; flagellum much shorter 
than the peduncle and composed of five or six 
joints. Antenna 2 short and stout and about 
half as long as the body; second joint with promi- 
nent gland-cone bearing an apical spinule; third 
joint with a stout spine on lower margin; fourth 
joint two-thirds as deep as long, lower margin 
with three tubercles each bearing a spine, inner 
surface with three equally spaced forward-point- 
ing spines; fifth joint about two-thirds as long as 
the fourth, produced distally into a prominent 
downward-curving tooth, lower margin bearing 
a spine near the middle, and the inner surface 
bearing three equally spaced forward-pointing 
spines; flagellum about two-thirds as long as the 
fifth joint and composed of one long and one or 
two very short joints. 

Gnathopod 1, sixth joint with palm oblique, 
very convex, passing without defining angle into 
the hind margin of joint, finely pectinate through- 
out, armed with three submarginal spines and 
several slender spinules, and defined by a stout 
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Fic. 4.—Corophium brevis, n. sp. Male: a, Rostrum; b, right antenna 1, side view; c, left antenna 2, 
inside view; d, end of gnathopod 1; e, end of gnathopod 2; f, peraeopod 5; g, urosome and ete ages Fe- 
e 


male: h, Right antenna 1 from above; i, right antenna 1, side view; j, left antenna 2, insi 
mandibular palp; /, end of gnathopod 2. 


view; k, 


i) 
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spine; seventh joint as long as palm, finely 
pectinate on inner margin and bearing a for- 
ward-pointing tooth distally. Gnathopod 2, 
seventh joint armed on inner margin with two 
stout teeth. Uropod 1, peduncle bearing distally 
a triangular lobe; outer margin with seven rather 
long spinules and a distal spine, inner margin 
with a small distal spine; outer ramus with four 
spines on outer margin and none on inner margin; 
inner ramus with four spines on outer margin 
and none on inner margin. Uropod 2, peduncle 
bearing two slender spinules on outer margin 
and none on inner margin; outer ramus with one 
spinule on outer margin and none on inner 
margin; inner ramus with two slender spinules on 
outer margin and none on inner margin. Uropod 
3, peduncle bearing two slender spinuies on outer 
margin and two on inner margin; ramus longer 
than peduncle with long slender spinules on apex 
and outer margin. Telson short and broad. 
Length of female from front of head to end of 
uropods 2 mm. 

Type.—An ovigerous female, U.S.N.M. no. 
84988, taken in Tenacatita Bay, Jalisco, Mexico, 
by Dr. Waldo L. Schmitt, March 18, 1933, while 
a member of the Hancock Galapagos Expedition. 

The two females taken in Tenacatita Bay by 
Dr. Schmitt are the only known specimens of this 
species. 


Corophium spinicorne Stimpson 
Fig. 6 

Corophium spinicorne Stimpson, Boston Journ. 
Nat. Hist. 6: 514. 1857. 

Corophium spinicorne Stimpson, Proc. California 
Acad. Sci. 1: 89. 1857. 

Corophium spinicorne Bradley, Univ. California 
Publ. Zool. 4: 227. pls. 9, 10. 1908. 

Corophium spinicorne Essig, Pan-Pacific Ent. 
1(4): 189. 1925. 

Corophium spinicorne Crawford, Journ. Marine 
Biol. Assoc. 21(2): 604. 1937. 


Male.—Head, front slightly convex but with- 
out rostrum. Antenna 1 reaching to about the 
middle of the fifth joint of antenna 2, first pedun- 
cular joint little expanded dorsally, inner margin 
without spines but having long and short setae, 
lower margin with long setae but no spines; 
second joint slender and as long as the first; 
third joint about half as long as the second; 
flagellum a little shorter than the peduncle and 
composed of from fourteen to sixteen joints. 
Antenna 2 in old males is as long as or longer than 
the body, second peduncular joint bearing a 
prominent, conical, forward-curving gland-cone; 
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third joint with a low protuberance distally, 
and one proximally on the lower inner margin; 
fourth joint stout and strong, lower margin 
produced distally into a strong forward-curving 
tooth; fifth joint nearly as long as the fourth and 
bearing a sharp tooth proximally and a sharp 
tooth on the inner distal end; flagellum about 
two-thirds as long as the fifth joint and composed 
of one long and several short terminal joints. 

Gnathopod 1, sixth joint with palm oblique, 
slightly convex, finely pectinate, armed on the 
inner and outer margin with a row of short curved 
slender spinules and defined by a stout spine; 
seventh joint not overlapping palm, finely 
pectinate on inner edge and bearing a forward- 
pointing tooth distally. Gnathopod 2, seventh 
joint with four to six teeth on inner edge. Uro- 
pod 1, peduncle with sharp triangular distal 
lobe, outer margin with as many as twelve long 
setae and one terminal spine, inner margin with 
one terminal spine; outer ramus with from five 
to seven spines on outer margin and none on 
inner margin; inner ramus with from four to six 
spines on outer margin and none on inner margin. 
Uropod 2, peduncle with one or two long setae 
distally on outer margin and none on inner 
margin; outer ramus with two long setae on outer 
margin and none on inner; inner ramus with one 
lateral spine on outer margin and none on inner 
margin. Uropod 3, ramus a little longer than 
peduncle and armed distally with long slender 
setae which extend half way or farther down the 
outer margin. The male reaches a length of 
8 mm from front of head to end of uropods. 

Female.—Much like the male but stouter. 


-Head without rostrum, front slightly convex as in 


male. Antenna 1, lower margin of first joint, 
besides long setae, may or may not have a distal 
spine, and there may be one, two, or no proximal 
spines. Antenna 2 over one-half the length of 
the body; gland-cone very prominent, curving 
forward, with sharp, narrow apex; fourth joint 
like that of the male, but smaller and weaker; 
fifth joint with a stout tooth at distal end and 
a strong tooth proximally on lower margin. 
When this joint is flexed the proximal tooth 
opposes the long tooth of the fourth joint, whereas 
in the male it is decidedly proximal to the tooth 
of the fourth joint when the fifth joint is flexed. 
Gnathopods like those of the male. 

Uropod 1, peduncle like that of the male; 
outer ramus with as many as ten spines on outer 
margin and none on the inner margin; inner 
ramus with about seven spines on outer margin 
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and none on the inner margin. Uropod 2, _ gin; outer ramus with about four setae on outer 
peduncle with one or two slender setae distally margin and none on inner margin; inner ramus 
on the outer margin and none on the inner mar- __ with one or two spines on outer margin and none 








Fic. 5.—Corophium setosum, n. sp. Female: a, Right antenna 1 from above; b, right antenna 1, side 
view; c, left antenna 2, inside view; d, end of gnathopod 1; e, end of gnathopod 2; f, urosome and uro- 
pods. Corophium baconi Shoemaker. Male: g, Left gnathopod 2, inside view: A, left gnathopod 2, 
viewed from above. 
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on the inner margin. Uropod 3, ramus longer 
than peduncle and armed distally with long 
slender setae which extend halfway down the 
outer margin. Large females reach a length of 
10 mm from front of head to end of uropods. 

Remarks.—J. Chester Bradley (1908, p. 231,. 
pl. 9, fig. 1) states that there are two stout spines 
proximally on the lower margin of the fifth joint 
in the female. I have examined a great many 
females of this species and have not seen a speci- 
men with two spines or teeth. He also describes 
and figures (1908, p. 231, pl. 9, figs. 5, 6) what he 
believed to be a young female, but his figures 
resemble the female of C. insidiosum Crawford, 
which species occurs on the west coast. The 
young females of C. spinicorne do not differ 
materially from the older females. 

C. spinicorne is the largest species of Corophium 
on the west coast. It inhabits the brackish 
waters of the bays and estuaries and a male 
specimen was sent to the U. S. National 
Museum in 1924 from the fresh water of the water 
system of the city of San Francisco, Calif., where 
it was said to be quite numerous. On April 5, 
1936, males and females were taken by A. 
Ekenberg in Merced Lake, where the species 
was said to be abundant. The water supply of 
San Francisco was partially drawn from this 
lake in 1924, so it is quite probable that the male 
sent to the National Museum at that time came 
originally from the lake. Five specimens of this 
species (4 males and 1 female) were taken in the 
Sacramento River at Isleton, Sacramento County, 
Calif., March 9, 1948, by O. B. Cope. The water 
of the river at this place is said to be fresh, 
especially in March, which is the wet season. 

These are the only records of the occurrence 
of Corophium in the fresh waters of America. 
C. spinicorne, as shown by material in the U. 8. 
National Museum, ranges from Waddell Creek, 
Santa Cruz County, Calif., to Amchitka Island, 
Alaska, where fine specimens of males and 
females were taken in a lake, but it is not stated 
whether the water of the lake was fresh, brackish, 
or salt. Fine specimens were taken from a 
slightly brackish rill at the west edge of Oak 
Harbor, Whidbey Island, Island County, Wash. 


Corophium acherusicum Costa 


Corophium acherusicum Costa, Mem. Accad. Sci. 
Napoli 1: 232. 1857. 

Corophium acherusicum Shoemaker, Journ. Wash- 
ington Acad. Sci. 87: 53, figs. 2, 3. 1947. 


This widely distributed species is well repre- 
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sented on both the east and west coasts of North 
America. In the collection of the U. 8. National 
Museum there are specimens from the coast of 
California taken at Newport Bay, Orange 
County; San Pedro Harbor, Los Angeles County; 
and San Francisco Bay; Departure Bay, Van- 
couver Island; and Pender Harbor, British 
Columbia. The Albatross took many specimens 
of this species during its survey of San Francisco 
Bay in 1912 and 1913. In my Notes on the genus 
Corophium on the east coast (1947, p. 53), I 
recorded this species from Alaska; but I am now 
unable to locate any specimens north of Pender 
Harbor, British Columbia. 


Corophium crassicorne Bruzelius 


Corophium crassicorne Bruzelius, Kongl. Svenska 
Vet.-Akad. Handl. Stockholm (n. ser.) 3(1): 
15, pl. 1, fig. 2. 1859. 

Corophium crassicorne Shoemaker, Journ. Wash- 
ington Acad. Sci. 37: 53, fig. 4. 1947. 


This species extends from southern Spitzbergen 
and Berents Sea along the European coasts 
(including the Faroes) to the Black Sea (Stephen- 
sen, 1942). In 1944 it was recorded from 
Scoresby Sound, East Greenland, by Stephensen. 
On the east coast of America it extends from the 
Bay of Fundy to Gardiner’s Bay, Long Island, 
N. Y. On June 20, 1873, Dr. W. H. Dall took 
two fully developed females at Chichagof Harbor, 
Attu Island, Alaska, which is the only record for 
the west coast of America. 


Corophium californianum Shoemaker 


Corophium californianum Shoemaker, 
Washington Acad. Sci. 24: 359, fig. 2. 


Journ. 
1934. 


The only specimen of this species which has 
been discovered is the type male, measuring 
about 3 mm, which was taken from the holdfast 
of water-logged kelp dredged in 48 fathoms in 
Monterey Bay, Calif., by-the Pacific Biological 
Laboratories. The type, no. 66880, is in the 
collection of the U.S. National Museum. 

As the uropods of this species have not been 
described, I am giving a short description of 
them. Uropod 1, peduncle with the usual 
triangular distal lobe, outer margin with five 
spines and inner margin with three longer spines, 
outer ramus with three spines on outer margin 
and none on inner margin; inner ramus with four. 
spines on outer margin and none on inner margin. 
Uropod 2, peduncle with one distal spine on inner 
margin; rami without lateral spines. Uropod 
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3, ramus longer than peduncle and bearing long 
apical spines. Although the female has not been 
discovered the species is being placed in Section 
B1 for convenience. 


Corophium insidiosum Crawford 


Corophium insidiosum Crawford, Journ. Marine 
Biol. Assoc. United Kingdom, 21(2): 615, fig. 
2a-g. 1987. 


Corophium insidiosum Shoemaker, Journ. Wash- 
ington Acad. Sci. 87: 53, figs. 6, 7. 


1947. 





SHOEMAKER: AMPHIPOD GENUS COROPHIUM 77 


This species occurs on the east and west coasts 
of North America and on the west coast of South 
America. It has not yet been recorded from the 
east coast of South America. There are speci- 
mens in the U. S. National Museum collection 
from an islet off the pier at Talcahuano, Chile 
(about 37° §S.); Oakland Estuary and Point 
Richmond, San Francisco Bay, Calif.; Oyster 
Bay, Totten Inlet, Puget Sound; and Greenbank 
Lake (brackish), Whidbey Island, Island County, 


Fic. 6.—Corophium spinicorne Stimpson. Male: a, Front of head and antennae from above; b, right 
antenna 1 from above; c, right antenna 1, side view; d, left antenna 2, inside view; e, end of gnathopod 


1 much enlarged; f, end of gnathopod 2 much enlarged. Female: g, Right antenna 1, side view; h 


right antenna 1 of another specimen, side view. 


, 








78 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES 


Wash. Good males and females were taken in 
Greenbank Lake, which is the most northern 
locality for C. insidiosum on the west coast. 


Corophium clarencense, n. sp. 
Fig. 7 


Corophium bonellii Shoemaker, Rep. Canadian 
Arctic Exped. 1913-18, 7(E): 22. 1920. 


Male.—Head with rostrum rather long and 
spear-shaped, somewhat expanded between the 
base and apex, curving downward very slightly, 
and reaching to about one-third the length of the 
first joint of antenna 1. Lateral lobes of head 
short and apically rounding; eyes dark and not 
very distinct. Antenna | reaching to about the 
middle of the fifth joint of antenna 2; first joint 
without any spines on inner margin, and without 
any protuberance on inner surface such as is 
present in the male of C. insidiosum, lower 
margin with one distal spine and one weaker 
spine near the middle; second joint a little shorter 
than the first; third joint not quite half as long as 
the second; flagellum about two-thirds as long as 
the peduncle and composed of seven joints. 
Antenna 2, second joint reaching very little 
beyond lateral lobes of head; third joint equal in 
length to first and second combined; fourth joint 
not greatly thickened, lower distal corner pro- 
duced into a strong, slightly curved tooth above 
which is a smaller tooth, no spine on proximal 
lower inner surface such as shown by Stephensen 
for C. uwenoi (Annot. Zool. Jap. 13(5): 495, fig. 
3A2. 1932); fifth joint rather slender and slightly 
curved, inner distal end produced into a blunt 
rounding lobe, and no vestige of a tooth or 
protuberance proximally on the lower margin; 
flagellum composed of one long and two short 
joints. Mandibular palp with first joint apically 
produced much as in C. bonellit. 

Gnathopod 1, sixth joint with palm slightly 
oblique, evenly convex, passing into the hind 
margin of joint without lobe or angle, finely 
serrulate throughout, armed on outer edge with 
two or three submarginal spines, and defined by 
a stout spine; seventh joint considerably over- 
lapping palm, inner margin finely serrulate and 
bearing a distal tooth. Gnathopod 2, seventh 
joint rather long and bearing one distal tooth 
on inner margin proximally to which is a row of 
three slender spinules and a row of very small 
blunt teeth. The uropods and telson are like 
those of the female. Length of male from front 
of head to end of uropods 4 mm. 
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Female.—Head, rostrum broadly triangular. 
Antenna |, first joint with two spines proximally 
and several long setae distally on inner margin, 
three spines on lower margin; second joint about 
two-thirds as long as the first and twice as long 
as the third; flagellum as long as second and third 
peduncular joints combined, and composed of six 
or seven joints. Antenna 2 not very setose, 
gland-cone prominent and bearing two short 
apical spines; third joint with two distal spines on 
lower margin; lower margin of fourth joint with 
one distal spine, a pair of spines near the middle 
and a pair proximally; fifth joint with one spine 
near the middle of the lower margin; flagellum 
about as long as fifth peduncular joint and com- 
posed of one long joirit and two very short distal 
joints. Mandibular palp with first joint pro- 
duced distally and bearing the usual plumose 
seta. The palp of one of the mandibles of one of 
the females has two apical setae on the first joint 
as shown in Fig. 7,. Gnathopod 1, sixth joint 
with palm oblique, finely pectinate throughout, 
armed on the outside with four submarginal spines 
and defined by a rather long stout spine; seventh 
joint when closed against the palm reaches to the 
long defining spine, inner margin finely pectinate 
and bearing a forward-pointing tooth distally. 
Gnathopod 2, seventh joint with one distal tooth, 
proximally to which are three slender spinules and 
fine serrations. 

Uropod 1, peduncle with triangular distal lobe, 
outer margin with three or four spines on distal 
half and a row of several slender spinules on 
proximal half, inner margin with three spines on 
distal half; outer ramus with five spines on outer 
margin and none on inner margin; inner ramus 
with six spines on outer margin and none on inner 
margin. Uropod 2, outer margin of peduncle 
with one distal spine and three equally spaced 
slender spinules, inner margin with one distal 
spine; outer ramus with three spines on outer 
margin and none on inner margin; inner ramus 
with three spines on outer margin and none on 
inner margin. The outer ramus of right uropod 
2 of the female figured has only two spines on 
outer margin, but three is probably the normal 
number. Uropod 3, peduncle with four long 
spinules on outer margin; ramus a little longer 
than peduncle and armed with long slender 
spinules on apex and outer margin. Length of 
female from front of head to end of uropods 4 
mm. 

Type——A male taken at station 20b, Port 
Clarence, Grantley Harbor, Alaska, by the Cana- 





ball 
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Fie. 7.—Corophium clarencense, n.sp. Male: a, Rostrum; b, mandibular palp; c, end of gnathopod 1; 
d, end of gnathopod 2. Female: e, Right antenna 1 from above; f, right antenna 1, side view; g, mandi- 
bular palp; h, mandibular palp with two plumose setae on first joint; 7, end of gnathopod 1; 7, end of 
gnathopod 2; k, urosome and uropods. 
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dian Arctic Expedition, July 30, 1913, in 2 to 3 
fathoms, sandy mud with many algae. The type 
is in the Ottawa Museum, Ottawa, Canada. 

Remarks.—One male and four females were 
taken at the type locality and were identified as 
C. bonellii (Milne-Edwards) in my Canadian 
Arctic Report. The male of C. bonellii had not 
been described, but as these females had many 
characters in common with the female of that 
species I concluded that the specimens belonged 
to C. bonellit. C. bonelliit, C. weno. Stephensen, 
C. insidiosum Crawford, and C. clarencense possess 
characters which appear to indicate close rela- 
tionship. C. clarencense, however, possesses a 
combination of characters which distinguishes it 
from the other three. The male of C. c. has a 
long spear-shaped rostrum. The first joint of 
antenna 1 has no protuberance on the inner sur- 
face, no spines on inner margin and two spines on 
lower margin. The fourth joint of antenna 2 
has no spines on lower margin or inner surface, 
and the fifth joint is without spine or protuber- 
ance on lower margin. The seventh joint of 
gnathopod 2 has only one tooth on inner margin. 
The first joint of the mandibular palp is strongly 
produced distally. 

In the female, the head has a broad triangular 
rostrum. The first joint of antenna 1 has two 
spines on the inner margin and three spines on 
lower margin The fourth joint of antenna 2 has 
on the lower margin one distal spine and two pairs 
of spines proximally; and the fifth joint has one 
spine on lower margin. The seventh joint of 
gnathopod 2 has one tooth on inner margin. 


Corophium oaklandense, n. sp. 
Fig. 8 


Fully developed specimens of this species 
possess & marsupium carrying eggs, and also pos- 
sess fully developed external male sexual organs. 
It, therefore, appears that the species is hermaph- 
roditic. 

Description. — Head with well-developed 
acutely triangular rostrum. Eyes oval and dark 
reddish brown in alcoholic specimens. Antenna 
1 reaching to the end of antenna 2; inner edge of 
first joint with a spine just beyond the apex of 
the rostrum, lower edge of joint with one distal 
spine, two spines at about the middle, and several 
long setae on the distal third; second joint over 
half the length of the first; and third joint half 
the length of the second; flagellum a little longer 
than second and third peduncular joints com- 
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bined and consisting of about seven joints. An- 
tenna 2, first, second and third joints combined 
nearly as long as fourth joint; third joint with 
two distal spines on lower margin; fourth joint 
with lower margin produced distally into a 
curved tooth above which is a smaller tooth, 
a pair of spines at distal third of lower mar- 
gin and a group of three spines near the prox- 
imal third (Fig. 8, d); some specimens possess 
only one spine at distal third and two prox- 
imally (Fig. 8, e); fifth joint produced distally 
on the inside into a triangular lobe, lower margin 
may or may not bear a spine; flagellum short and 
composed of three joints. 

Mandibular palp with first joint somewhat 
produced distally and bearing the customary 
plumose seta (the specimen figured possessed two 
setae, which is unusual); the second joint is ar- 
ticulated obliquely to the first and bears the 
customary plumose seta. Gnathopod 1, palm 
oblique, convex, finely dentate throughout, armed 
on the outside with seven submarginal spines, 
defined by a larger spine, and passing into the 
hind margin of joint by an evenly rounding curve; 
seventh joint fitting palm, inner margin finely 
dentate and bearing a forward-pointing distal 
tooth. Gnathopod 2, inner margin of seventh 
joint finely dentate and armed with three teeth, 
the proximal one being much smaller than the 
others. 

Peraeopod 5 with second joint well expanded. 
Urosome slightly arched from side to side. Uro- 
pod 1, peduncle with the distal triangular lobe 
curving strongly toward the outér lateral margin; 
spinal armature of the uropods as shown by Fig. 
8,j. Length from rostrum to end of uropod 1 
about 5 mm. 

All the specimens of C. oaklandense were taken 
by Miss Helen Gay from experimental blocks 
which she was using in studying the settling of 
marine organisms in Oakland Estuary, San 
Francisco Bay, Calif., in 1941. 

Type.—U.S.N.M. no. 80522. 

This species has been placed in Section B2 as 
the sexes are alike, though they are represented 
by the same individual. 

It is interesting to note how the characters of 
both sexes appear to be combined in the second 
antenna: the fourth joint has the strong distal 
tooth of the male and the groups of spines usually 
confined to the female; and the fifth joint may or 
may not have the stout spine on the lower margin 
which is also a character confined to the female. 
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Fic. 8.—Corophium oaklandense, n. sp.: a, Dorsal view of head; b, left antenna 1 from above; c, left 
antenna 1, inside view; d, left antenna 2, inside surface; e, left antenna 2 of another specimen; f, mandi- 
bular palp showing two plumose setae on the first joint, which is unusual; g, end of gnathopod 1; h, 
end of gnathopod 2; 7, peraeopod 5; j, urosome and uropods; k, uropod 1 showing distal lobe; l, external 
male sexual organ. 








82 





Corophium baconi Shoemaker 
Fig. 5, g, h 
Corophium baconit Shoemaker, Journ. Washington 

Acad. Sci. 24: 356, fig. 1, 1934. 

In the collection of the U.S. National Museum 
there are very fine specimens of this species taken 
in July 1935 in Newport Bay, Orange County, 
Calif., by G. E. MacGinitie. Among them are 
many fine mature males and females, which are 
much larger than those from Peru used for the 
original description and figures. The females, 
though larger, are like those from Peru, but the 
males show some characters of the second an- 
tenna which differ somewhat from those of the 
Peruvian specimens. These differences, how- 
ever, appear to be due only to the greater matu- 
rity of the specimens. The fourth joint of the 
second antenna of the male bears proximally on 
the lower inner side a ridge or keel provided with 
two small spines; the small distal tooth of this 
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joint points directly forward, but the large tooth 
is curved horizontally inward toward the axis 
of the body so that when the second antennae lie 
parallel these large teeth cross each other. The 
fifth joint of the second antenna is without a 
proximal tooth, but has a stout downward-curv- 
ing tooth on the inner surface near the distal end. 
The first antenna, gnathopods, and urosome are 
as described and figured for the Peruvian speci- 
mens. The largest males measure about 3 mm 
from rostrum to end of uropods. The largest 
females measure 4 mm. 

Corophium baconi has been recorded from the 
following localities: Off Paita, Peru; Salinas 
Bay, Costa Rica; La Jolla, Corona Del Mar, 
Newport Bay, San Pedro, Venice, and Santa 
Monica, Calif.; and Albatross station 3253, which 
is in Bering Sea. It is a long gap from Santa 
Monica to Bering Sea, but the Albatross specimen 
is a fully developed male of this species. 


PROCEEDINGS OF THE ACADEMY 


422d MEETING OF BOARD OF MANAGERS 


The 422d meeting of the Board of Managers, 
held in the Cosmos Club, November 15, 1948, 
was called to order at 8:05 p.m. by the President, 
Dr. F. D. Rosstn1. Others present were: H. 8. 
Rappers, N. R. Smita, J. I. Horrman, W. W. 
Drest, W. N. Fenton, Waiter Rampere, T. 
D. Stewart, W. A. Dayton, C. A. Betts, F. B. 
Sttspegn, M. A. Mason, L. A. Rogers, H. G. 
Dorsry, O. B. Frencn, C. L. Gazin, and, by 
invitation, H. E. McComs, R. J. Seecer, and 
F. H. H. Roperrs, Jr. 

The Secretary read a report of the Senior 
Editor, Dr. J. I. Horrman, on bids received for 
the printing of the JournaL. The Executive 
Committee met informally and was unanimous 
in recommending to the Board that the bid of- 
fered by the Waverly Press, of Baltimore, be 
accepted. The Board accepted the recommenda- 
tion and authorized the Senior Editor to contract 
with the Waverly Press for the printing of the 
JOURNAL. 

The chairman of the Committee on Meetings, 
Dr. Raymonp J. Seecer, reported the change 
in program at the last meeting of the Academy 
necessitated by Dr. Tryrren’s illness. As a 
result, Dr. ALEXANDER WeTMORE spoke on the 
work of the Interdepartmental Committee on 
Scientific Research and Development; Dr. C. 
J. Lapp, deputy chief of the Office of Scientific 





Personnel, spoke on baccalaureate origins of 
doctorates in scientific work; and Dr. B. D. 
VanEvera spoke on the fellowship program of 
the National Research Council. Dr. Smecer 
also announced that Dr. BacHer of the Atomic 
Energy Commission would speak on atomic- 
energy research at the November meeting, and 
that the December meeting would be devoted 
to a symposium on cancer research. Three 
speakers had been secured for the latter topic, 
including Dr. R. R. Spencer, of the National 
Cancer Institute, who would talk on Causes; Dr. 
H. F. Dorn, also of the National Cancer Insti- 
tute, who would talk on Incidence and distri- 
bution; and Dr. C. T. Kuopp, of the Warwick 
Clinic of George Washington University Hos- 
pital, who would talk on Detection and treatment. 
Dr. Seecer mentioned also that the committee 
was considering plans for the January Annual 
Meeting dinner. 

The chairman of the Committee on Member- 
ship, H. E. McComs, presented 17 nominations 
for resident membership and 1 nomination for 
nonresident. 

The chairman of the Special Committee on 
Bylaws, Dr. Water RamBerG, presented the 
following committee report on changes in the 
Standing Rules: 


The Committee recommends the following re- 
visions of the Standing Rules of the Board of 
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Managers in order to carry out the reeommenda- 
tions of the report of the Committee on Policy and 
Functions which was accepted by the Board on 
September 27, 1948, and of the report of the Com- 
mittee on Encouragement of Science Talent which 
was accepted on October 18, 1948: 


Standing Rules 


Section 3, replace by 
There shall be eight STANDING COMMITTEES, as 
follows: Executive Committee, Committee on 
Meetings, Committee on Membership, Committee 
on Monographs, Committee on Awards for Scien- 
tific Achievement, Committee on Grants-in-Aid 
for Research, Committee on Policy and Planning, 
Committee on Encouragement of Science Talent. 
Two members of the Board shall be appointed to 
serve on the Executive Committee. The Com- 
mittee on Membership, Meetings, Grants-in-Aid 
for Research, and each of the Subcommittees of 
the Committee on Awards for Scientific Achieve- 
ment shall include, if possible, at least two mem- 
bers reappointed from the preceding year. The 
Committee on Monographs, The Committee on 
Policy and Planning, and the Committee on En- 
couragement of Science Talent shall have six 
members, each appointed for three years at the 
rate of two each year. Two members of the 
Committee on Monographs and two members of 
the Committee on Policy and Planning shall be 
past editors of the JouRNAL, if possible. All ap- 
pointments shall be for one year unless otherwise 
specified, and shall be made by the President, who 
shall announce them at the first meeting of the 
Board following the annual meeting. 
Section 10, replace by 
The COMMITTEE ON POLICY AND PLANNING shall 
periodically assess the status of the Academy from 
a point of view of long term objectives and shall 
recommend to the Board any changes in policy or 
in long range planning designed to make the 
Academy more effective in the scientific life of 
Washington. 
Section 11, replace by 
The COMMITTEE ON ENCOURAGEMENT OF SCIENCE 
TALENT shall give consideration to and make 
arrangements for participation of the Washington 
Academy in activities promoting a professional 
interest in science among people of high school and 
college age. 
Sections 10 to 15 
Renumber 12 to 17. 
WALTER RaMBERG, Chairman. 
C. L. Gazin. 
NATHAN R. SmIru. 


The Board accepted the report of the Commit- 
tee, and, inasmuch as the changes had been an- 
nounced at an earlier meeting of the Board, their 
acceptance at this meeting constituted final 
approval. 

The chairman of the Special Comntittee on 


the Index to the Journal, Dr. W. N. Fenton, 


announced that Miss Mary A. Brapb.ey, tech- 
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nical editor for the Bureau of Entomology and 
Plant Quarantine, had submitted a bid of $1,500 
for indexing the first 40 volumes of the JouRNAL 
and asked Board approval to proceed in the 
matter. The Board authorized Dr. Fenton to 
secure the services of Miss Brapuey for the above 
purpose, the cost to be paid from the $2,000 set 
aside for this purpose and as prescribed by the 
Board at its 419th meeting. 

Miss CHarLotre Enuiorr was transferred 
to the retired list of members, effective Decem- 
ber 31, 1948. 

The Secretary announced that the District of 
Columbia Section of the American Society of 
Civil. Engineers had pledged $5 toward the 
Science Calendar. In addition, Messrs. Samira, 
RAMBERG, and Berrs announced that the Bacte- 
riological, Philosophical, and Engineering So- 
cieties would notify the Secretary shortly of their 
contributions to this fund. 

The Secretary read a letter from H. H. Barr- 
LETT, of the University of Michigan, recommend- 
ing the election of more honorary members from 
foreign countries. 

The Board decided to refer the subject of this 
letter to the forthcoming Committee on Policy 
and Planning for their recommendations, which, 
it is expected, will serve to guide the Membership 
Committee in any undertaking which may be 
proposed along these lines. 

The meeting was adjourned at 9:40 p.m. 

C. Lewis Gazin, Secretary. 


423pD MEETING OF BOARD OF MANAGERS 


The 423d meeting of the Board of Managers, 
held in the Cosmos Club, December 13, 1948, was 
called to order at 8:05 p.m. by the President, Dr. 
F. D. Rosstnr. Others present were: H. S. 
Rappers, N. R. Smrra, J. I. Horrman, F. M. 
DeranporF, WALTER RaMBERG, W. W. Rusey, 
W. A. Dayron, A. O. Foster, L. A. Rogers, C. 
L. Garner, O. B. Frenon, C. L. Gazin, and, by 
invitation, R. J. Seeger, Atan Stone, L. V. 
Jupson, F. H. H. Roserts, Jr., and F. Tuone. 

The President announced that, in consultation 
with the nominee for President in 1949, the 
following new Standing Committee had been 
appointed in advance of the coming Academy 
year: Committee on Encouragement of Science 
Talent: M. A. Mason, Chairman, and A. T. 
McPuHerson, to January 1952; B. D. VanEvera 
and Frank Tone, to January 1951; E. H. 
Waker and L. B. Tuckerman, to January 1950. 

Dr. Frank Tuons, representing the Meetings 
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Committee, announced a change in one of the 
speakers originally scheduled for the December 
meeting, which is to be in the form of a sym- 
posium on Cancer Research. Owing to a mis- 
understanding as to the date of the meeting, Dr. 
Watrter 8S. Harrison was secured to substitute 
for Dr. Catvin T. Kiopp on the subject of Detec- 
tion and treatment. 

Dr. R. J. SeeGer, chairman of the Committee, 
announced that inasmuch as the Cosmos Club 
could not handle over 35 for the annual dinner in 
January, the Committee was making arrange- 
ments to hold the dinner at Hotel 2400. Ona 
motion by Mr. Dayton, the Board reaffirmed its 
intention to hold the annual dinner and agreed 
that the details of the annual meeting be left to 
the discretion of the Meetings Committee. 

The chairman of the Committee on Mono- 
graphs, Dr. L. V. Jupson, announced that the 
monograph on The parasitic cuckoos of Africa, by 
Dr. Herpert FRIEDMANN, was going to press, 
according to last reports, and that Dr. Reaper 
was attending to plans for publicity. 

Seventeen persons were elected to resident 
membership and one to nonresident. 

Watrter D. Lampert was transferred to the 
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retired list of members, effective December 31, 
1948. 

The resignation of Dr. Ropertr F. Gries was 
accepted, with regret, effective December 31, 
1948. 

The Secretary announced that the American, 
Society of Bacteriologists and the Washington 
Section of the A.I.E.E. had agreed to contribute 
$5 each to the fund for the Science Calendar. 
The Biological Society had agreed to contribute 
$10 and the Entomological Society $2.50. The 
Medical Society notified the Secretary that no 
funds were available for this purpose. 

The Senior Editor, Dr. James I. HorrMan, 
announced that arrangements for printing of the 
JouURNAL by the Waverly Press were under way 
and that informal agreements had been reached. 

Dr. THone presented the Board with Tax 
Exempt Status forms of the Bureau of Internal 
Revenue to be filled out and filed to assure recog- 
nition of the tax-exempt status of the Washington 
Academy of Sciences. The Board referred the 
matter to the Treasurer for such action as may be 
required. 

The meeting was adjourned at 9:15 p.m. 

C. Lewis Gazin, Secretary. 


ACADEMY’S MONOGRAPH NO. 1 PUBLISHED 


The first number in the Washington Academy of Sciences Monograph Sereis 


was published on January 22, 1949. It is entitled The parasitic cuckoos of 
Africa. The author is Dr. Herbert Friedmann, the eminent curator of the 
Division of Birds in the U. 8. National Museum, Smithsonian Institution. 

The book presents a complete account of our knowledge of the 15 species 
of African parasitic cuckoos, based on the author’s personal field work, on his 
many years’ correspondence with ornithological observers in various parts 
of Africa, and on all the pertinent published data. Although forming a dis- 
tinct unit by itself, the volume is a sequel to Dr. Friedmann’s book on the 
parasitic birds of the Americas—the cowbirds—published 20 years ago. It 
includes much new factual information, and the results of prolonged and 
leisurely study and reflection, bearing on the problems inherent in the biology 
of reproductive parasitism in birds. 

Besides his works on avian parasitism, on which subject he is a world 
authority, Dr. Friedmann is the author of Birds of Ethiopia and Kenya Colony 
(2 vols.); 2 volumes of Ridgway’s monumental Birds of North and Middle 
America; The symbolic goldfinch, a scholarly work in the field of art history; 
and scores of papers in scientific journals. In 1940 he received the Academy’s 
Award for Scientific Achievement in the Biological Sciences. He has been 
curator of birds in the National Museum since 1929, prior to which he taught 
biology at Brown University and Amherst College. 

The Academy hopes to publish other monographs in this series as funds 
and suitable manuscripts are available. The pfesent number, aggregating xii 
+ 204 pages (with 10 halftone plates), is priced at $4.50 and may be ordered 
from Dr. Harald A. Rehder, U. 8. National Museum, Washington 25, D. C. 
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